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Preface

TI ES is stepping to the Bth year of its existenceSeventeenyears of age for a

voluntary organization is very crucial, because it is the period at which it decides
whether it will be sustained or not, especially in environmental sector in Kerala.
Incidentally, TIES paved a new path of professionalism over the years among the
eco-NGO sector in Kerala ahbecame one among such very few organizations in
the country. TIES received recognitions of that level also during these years such
as Best Green Institution Award, 2012, Centre of Excellence for Emerging Kerala
Projects, 2012, Kerala State Tourism Awarfbr the most innovative project in the
tourism sector, 2013, Vanamitra Award from Forests and Wildlife Department,
Government of Kerala 2018, and recently, got global environment protection
project award from World Malayalee Council201819 and ParisthithiMitra
Award from St. Stephens Colleg€IES also became one of the leading academic
and research support organization for projects in government, corporate and
voluntary sector. TIES projects are supported by state, national and international
agencies too. fie 18t year of TIES is marked with national, international, CSR
and governmental grants. We extend our whole hearted thanks for the support
and cooperation rendered by all director boardmembers and our weltwishers.
With great pleasure we submit the 8t annual report before the board of
directors, members andwell-wishers.
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A. TIESOWNPROJECTS

|.BEES FOR LIFE
4AEEO UAAO xA 1 AOIT AE ABkes Rdr LiféA &skstaiddd©apicufiurepodrambd O O
of TIES. The projectaimed to create and provide livelihood support to marginal farmers that will
form part of the conservation initiatives of the organization Livelihood support, Ecosystem
services and guaranteed pure honey are the main objectives of the projeCurrently TIES haves
beneficiaries and130 boxes.Continuous monitoring is done by the project teanmorder to ensure
the sustainability of the project

Fig 1. Bees for Life Projec t

I.PROJECT OTHANALGOG

Thanal is a flagship project of TIES under whic
roadsides and publicspaces are provided with trees
and suitable plants. Planting providing protection and ¢
maintenance upto seMsurvival will be done by |
TIESThanal the name denotes Green BelfThe main

Fig 2. Bamboo guard for trees




purpose of the green belt policy is to protect the land around larger udm centres from urban
sprawl, and maintain the designated area for forestry and agriculture as well as to provide
habitat to wildlife. This year in association with department of Social Forestry, Kottayam and
33 5TEO 30 - AOUG OIEStplaited the@shaliory thé foakisid Af MArarcaud
Ettumanoor Bypass The programme was ingrated at Naalumanikattu by SmtP K Jayashrege
the honourable District Collector of Kottayam.The programme was attended byDr. Punnen
Kurian, Secretary, TIESShri. Saju KA, ACF, Social Forestry Department, Kottayam; Dr. G

}& . R Y ‘;r"@». 37 7 ¥ i 5 ; 22 i |
% e

PrasadGopalakrishnan DFO, Timber Sales, Perumbavoor; TIES staff and NSS Volunteers of St.
Mary's College, Manarcadand Kudumbashree Workers.As a means protection, the plants
were guarded by bamboo.

PagB

Fig 3. Thanal Project Inaugration at Naalumanikattu



https://www.facebook.com/prasad.gopalakrishnan.56?__cft__%5b0%5d=AZWOFub46TmojYlsGZquzqTxLDjq6SHpNYSN4ydsByj1KmHyFSq8b9o6bpBBVbtyWNPZiXeUXNs3kGng2oOGoAXoTWsws6ImqcJqwMu0j527acIgvkGQentyAmLdGmKWQAo&__tn__=-%5dK-R

II. KOTTAYAM COLLECODRATE BUTTERFLY GARBN

It is one of the exemplaryproject of TIESin the civil station campus of Kottayam district. It was
created and is also maintained by TIE$lost and nectarine plantsare placed inside the garden
for the butterflies. Signages are ats placed in the garden showingscientific name, common
name and vernacular names of host nectarine plants and common butterflies Regular
cleaning and weeding out id own under the aegis of TIES every year

e,
2
L Y

Fig 4. Kottayam Collectorate Butterfly Garden
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B. CSR PROJECTS

I. PROJECT ON BES WAX & VALUE ADDEMPRODUCTS

Apollo Tyres Foundation

Beekeeping is a lucrative activity and honey and wax are the best known primary products of
beekeeping.

The project aims in providing skill and knowledge for making Value added products from
beeswax @& support for the beekeeping communities livelihood. TIES was entrusted to train the
beekeepers under ATF on bees was extraction and its processing and the preparation of value
added products. As part of the project handsn training on value-added products preparation
was given to the beekeeping community by TIES Experts. Inorder to equip the community at a
commercial level, an industrial visit was conducted and they were taken to the Horticorp situated
at Mavelikkara. Experts at Horticorp trained them onthe preparation of several value added
products like pain balm, honey processingace cream, etc.

? 1‘\» i - e ,‘-‘*{3

Fig 5. Beeswax & Value Added Products Training at MavelikkaraHorticorp

[ —
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II. STUDY ON INTERCROPRG & BEST FARMING PRCTICES IN SMALL HORER RUBBER
PLANTATIONS

Apollo Tyres Foundation

Rubber is a perennial plant grownas an important cash crop which

generates income as well as having a fundamental influence on theas:
way of life for many rural people in India.ATF being a rubber based
industry has high priority to address the environmental, social and
economic challengesfaced by natural rubber production systems.
The present project also mooted in this background. The project
aimed to study the prevailing best practices in intercropping and fg
integrated farming systems among rubber crops in Kerala along wit
a soil quality study of monocrop rubber fields. These study data will
be used to identify the best integrated farming practices among
rubber crops and also to prepare protocols for its maintenance and plantingor the study two
sample plots were identified at Vazhoor ad Velloorin Kottayam district and soil samples were

collected from 6 spots from each site.
e v i

Soil sample collection and Lab analysis




C. OTHER

1. INDIAN SNAKE BITENITIATIVE
F5 Community Impact Grant & Crowd Funding

In partnership with Indiansnakes.org, TIES has initiated a program to itigate casualties from
snake bites in rural districts of Madhya Pradesh and Chhattisgarh. Support is provided to
hospitals in the form of Antivenom provision, community education and outreach programmes.

It is the pioneering project on mitigating the issie on the country that encounter50,000 snake
bites every year.

This year along with crowd funding (Global Giving and Benevity), F5 Community Impact Grant
supported the project. The fund were utilized for ASV supply, medical supplies, workshops and
trainin gs for the rural community. Awareness campaign trained villagers on Snake Behavior
Patterns, simple measures to prevent Snakebite and the proper first aid during the time of
Snakebite. 33 Snakebite awareness workshops were conducted across the country ircar
toreduce death and disability resulting from snakebite envenomationThis yearworkshops were
conducted inMaharashtra, Karnataka, KeralaRajasthanand Odisha and have reached more than
1500people including school sudents, forestry students,B. Ed stwents, village gathering, etc.
The workshops are being conducted by snake rescuers belonging to the Indian Snake Rescue
Network (ISRN) and indiansnakes.orgrhe 2.5 hour workshop comprises sessions on identifying
common venomous and norwvenomous snakes irthe region, how to avoid unpleasant encounters
with snakes, simple safety measures to avoid snakebite and proper first aid and treatment of
shakebite. The workshops also emphasize on the negative results of delayed medical treatment of
snakebite.




Fig 7. Nationwide Snakebite Awareness Workshop s
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D. GRANTS

I. DEVELOPING AN ORCHIRIBRARY AND INFORMAIDN CENTRE: CAPACIY BUILDING
ATTIES KOTTAYAM

New Hampshire Orchid Society, Manchester

This year TIES received an international grant from Ne
Hampshire Orchid Seiety (NHOS). The grant was receivedg

under the category Conservation GrantThe project was e o oLy o
aimedto create a first time orchid reference and b 5 S il
information centre in an organization in the state Due to e \
the Covid pandemic restrictions the first phase was foaed
to set up a library and information centre for orchid
research and conservationAs part of that relevant books
on Orchids were procured along with that also a group off* ;tf?
passionate Orchid conservationists donated books anq',.‘ »/
magazines related to OrchidsAlong with books scientific )
papers, theis, dissertations, etg also availed. An orchid | 4
library was setup in the Institute along with an elibrary
(https://ties.org.in/ORCHID -LIBRARY. Along with these,
native orchids were also planted inside the campus. Al
orchid field guide is there in the final stage to publish.

Fig 8. Native Orchids Planting & Orchid Library at TIES Campus

e
€5


https://ties.org.in/ORCHID-LIBRARY
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Ammu Ann Joy, M5c. Microbiology, Submitted to Department of Microbiology, P. G. M. College,
Kangazha, Kottayam.

The population has been rising in a rapid state and so is the demand of basic necessities like
food requirements. Today agriculture demandsncrease in yield with a substantial decrease in
chemical fertilizer and pesticides that are responsible for huge environmental degradation.
The study was undertaken in this concern to identify plant growth promoting rhizobacteria.

For the study rhizosphete soil samples were collected from different sites in and around TIES
campus. Isolated bacterial strains using serial dilution method and identified the isolates
based on their morphological and biochemical characteristic$n vitro screening of the isolates

for plant growth promotion were studied by analysing production of Indole Acetic Acid (IAA),
Gibberillic acid, Ammonia, Siderophore and phosphate solubilisation efficiency. The isolates
were identified as Bacillussp.,Pseudomonasp. andAzotobacte sp. In vitro screening studies
revealed that the isolates were able to produce Indole Acetic Acid (IAA), Gibberillic acid,
Ammonia, Siderophore and solubilise phosphate. Hence, it can be concluded that these isolates

can be used as effective plant growthrpmoting agents.

0A study on the biopreservative effect of bacteriocin on food products 6 .

Unnimaya Babu, MSc. Microbiology, Submitted to Department of Microbiology, P. G. M. College,
Kangazha, Kottayam.

Shafeena Karim, M. Sc. Microbiology, Submitted tdepartment of Microbiology and
Biochemistry, St. Berchmans College, Changanacherry.

Sruthy V. Ajay, M. Sc. Biotechnolo§ybmitted to Department ofBiotechnology,Sree Narayana
Arts and Science Colleg&imarakom.

Bacteriocinogenic lactic acid bacteria ad their isolated bacteriocins are considered safe
additives and it is useful to control the frequent development of pathogen and spoilage
microorganisms in foods and feedslin the present study, the bacteriocin producing
Lactobacillus sp. was isolated from the samples including soil and intestine of licken. The
isolates were inoculated into MRS broth and incubated at 8 for 48 hours. The ability of the

isolates to produce bacteriocin was checked withe. coli, Klebsiella pneumonia&treptococcus

15

sp. and Bacillus cereususing agar well diffusion method. The crude bacteriocin was collected

Pag
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through centrifugation. Biopreservative efficiency was determined using fish and pineapple
juice. The highest activity showed that the refrigerated products containing dcteriocin

extended their shelf life. The present study revealed that the presence of bacteriocin in food
products extent their shelf life. The present study revealed that the presence of bacteriocin in

food products extent their bio preservative effect.

(Efficiency of bacteriocin producing Lactobacillus species to inhibit multi drug resistant
AAAOAOEAG S8

Aiswarya Rajan, MSc. Microbiology, Submitted to Department of Microbiology, P. G. M. College,
Kangazha, Kottayam.

Anju Binu, M. Sc. Biotechnology, Sultett to Department of Biotechnology, Sree Narayana Arts
and Science College, Kumarakom.

Probiotics produced by LAB have broad inhibitory spectra and may be used as antimicrobial
agents for various practical applications towards other organismd.actobacillus speciesvere
isolated from curd, yoghurt, cheese and intestine of fish using serial dilution method.
Sensitivity of isolates towards antibiotics (ampicillin, amoxycillin, bacitracin, chloramphenicol,
cotrimaxazole, kanamycin, penicillin and tetracycline)was tested and bacteriocin was
extracted, purified from the isolates to determine their antibacterial effect againsEscherichia
coli, Pseudomonaand Staphylococcus aureussolated multidrug resistant pathogenic (MDR)
bacteria by exposing some bacterighathogens against standard antibiotics. The MDR bacteria
were then tested with bacteriocin using well diffusion method. The isolates were identified as
Lactobacillus lactis, L. cellobiosus, Lactobacillisp. andL. plantarum and showed inhibitory
activity against E. coli, Staphylococcus aureus, Bacillus apd Pseudomonasp. The isolates,
exceptL. lactiswas resistant to all the five antibiotics testedIt was found thatS. aureusvas
resistant to the antibiotics such as penicillin amoxicillin and bacracin and selected as MDR
bacteria. From the study it was revealed that bacteriocin isolated frorh. lactis, L. cellobiosus,
Lactobacillus sp. and L. plantarum showed inhibitory activity against multidrug resistant
bacteria S. aureus. Hence, from the study can be concluded that the isolates have good
antimicrobial activity against multidrug-resistant and foodborne pathogenic bacteria and

have excellent probiotic properties.

0) 011 AGEIT AT A AEAOAAOAOEUAOQGEIT T &£ AEI DI 1 UI Ac
Smithalakshmi P. S., MSc. Microbiology, Submitted to Department of Microbiology, P. G. M.
College, Kangazha, Kottayam. o)

Synthetic polymer has become an essential part of our life and causes significant impact to tfﬂ%

@©
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environment. The only solution to reduce plagt residue is the use of biodegradable plastics.
Biopolymers are polymers produced by living microorganisms under natural conditions.
Therefore, the study was undertaken with the aim to study the biopolymer producing
efficiency of bacterial strains with the objectives to isolate and identity boipolymer producing
bacterial strains from the soil samples, to screen the isolates for boipolymer production and to
guantify the biopolymer produced by each isolatesln this present study, soil samples were
collectedfrom four different plastic dumping sites and bacterial strains were isolated by serial
dilution method. The isolates were identified based on their morphological and biochemical
characteristics and screened for biopolymer production by Sudan black staimg. The extracted
polymers were compared with the standard PHB and wereonfirmed to be PHB using TLC
analysis. The sample collected from plastic dumped riverside sample showed highest
population count, 12 morphologically different bacterial isolates werasolated and belonged
to the genusPseudomonag3), Bacillus(5), Alcaligens, Streptococcu®) and E. coli.lt was
found that in the screening for PHB production 7 isolatesRseudomonas sifl), Bacillus sp(3),
Alcaligens sp., Streptococcus sfi) and E. coli) showed positive result. Extraction and
guantification procedures revealed that maximum PHB yield was obtained frorBacillussp.
(B2). The extracted polymers confirmed as PHB in TLC. Hence, from the present study it can be
concluded that the use omicrobial polymers with further studies can reduce the use synthetic

polymers.

0! OOOAU 1I1T OEA OITA 1T &£ AEI OOOEAAOAT O DPOIT AOAT
EAOT OAT Ao s

Sisira S. Nair, MSc. Microbiology, Submitted to Department of MicrobiologyGP.M. College,
Kangazha, Kottayam.

Fawsina Noorudeen, M. Sc. Biotechnology, Submitted to Department of Biotechnology, Sree
Narayana Arts and Science College, Kumarakom.

Sruthimol A., M Sc. Microbiology, Submitted to Department of Microbiology, SNGISS #mtl
Science College, North Paravoor.

Production and spillage of petroleum hydrocarbons which is the most versatile energy
resource causes disastrous environmental pollution. Elevated oil degrading performance from
microorganisms is demanded for successfumnicrobial remediation of those toxic pollutants.
The employment of biosurfactantproducing and hydrocarborutilizing microbes enhances the
effectiveness of bioremediation as biosurfactant plays a key role by making hydrocarbons bio
available for degradaton. The present study aimed the isolation of a potent biosurfactan}\
producing indigenous bacteria which can be employed for crude oil remediation, along WitH_?!m

the characterization of the biosurfactant produced during crude oil biodegradation. Samples o
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were collected from hydrocarbon-contaminated sites; bacterial strains were isolated by serial
dilution method and identified based on their morphological and biochemical characteristics.
The isolates were screened for biosurfactant production by estimating haeolytic activity,
drop collapsing test, blue agar plate method and emulsification test. biosurfactant was
extracted from the isolates, quantified and confirmed by TLC. Conducted degradation study by
treating the isolates with kerosene. 7 morphologically dierent bacteria were isolated and the
screening tests revealed that three isolates have the ability to produce biosurfactant which
were identified as M. luteus, S. odoriferand B. subtilis Observations from TLC confirmed that
M. luteusand S. odoriferawere able to produce glycolipid biosurfactant whereasB. subtilis
were able to produce lipopeptide biosurfactant. Thus, it can be concluded that the study will
aid us in understanding the role of biosurfactant in hydrocarbon degradation and provide a
new dimension in the field of biosurfactant mediated bioremediation of hydrocarbon
pollutants.

@\ study on bio -control activity of endophytic bacteria on plant pathogens & 8

Sumi Soman, MSc. Microbiology, Submitted to Department of Microbiology, P. G. M. €plleg
Kangazha, Kottayam.

Biological control of plant pathogens is considered as a potential control strategy in recent
years, because chemical residues from pesticides lead to serious ecological problems. The
study was undertaken with the objectives, to is@te and identify endophytic bacteria and plant
pathogens and to study the antagonistic activity of the isolates against plant pathogens. For the
study, leaf, stem and roots ofPiper longumand bacterial strains were isolated and identified
based on their norphological and biochemical characteristicsFungal pathogens were isolated
from the infected leaves ofJasminum sambaand identified based on their macroscopic and
microscopic characteristics. Antagonistic activity of the endophytic isolates against the
pathogens was tested by dual culture method. Six morphologically different isolates were
isolated and identified asBacillus sp. (4), Pseudomonasp. and Xantomonassp. The fungal
pathogen was identified asPhytophthorasp. the results of antagonistic actity revealed that

all the isolates showed inhibitory activity againstPhytophthorasp. and among them Bacillus
sp. group showed more activity (2.5 cm). From the results it can be concluded tHacillussp.

was more effective in controlling the plant furgal pathogenPhytophthorasp.

@\ study on dyeing of cotton fabrics using microbial pigments 6 8

Athira Jamal M. Sc. Microbiology, Submitted to Department of Microbiolp@NGISTArts and
ScienceCollegeNorth Paravoor.

Page:l.8
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Natural colours are generally extraceéd from plants and microorganisms and are called bio
colours because of their biological origin. With the increasing awareness about toxic effects of
synthetic colours and consumer safety, there is increasing interest in the development of
colours from the microbial sources. This study is concerned with reducing the hazardous
impact of synthetic colorants by microbial pigment applications. For this purpose pigment
producing bacterial isolates were isolated, from soil and identified based on their
morphological and biochemical characteristics. Pigment production by the isolates was
optimized under different parameters such as carbon source, nitrogen source, temperature
and pH. The pigments from the isolates were extracted and characterized by TLC and by
measuing optical density. Antibacterial activity of the extracted pigments was also studied
against Escherchia coli, Klebsiella pneumoniaand Bacillus subtilis The pigments were then
subjected to dyeing of cotton cloths and the side effect of dyed cloth wasidied by testing
skin allergy. From the results three morphologically different pigment producing
microorganisms were identified as Micrococcus luteus(yellow), Serratia sp. (red) and
Chromobacteriumsp. (violet). During optimization studies maximum pignent production was
observed at pH 7, the temperature of 37°C, and nutritional parameters such as glucose as
carbon source and yeast extract as nitrogen source. From the Results of antimicrobial activity,
it was found that pigment M. Luteus have inhibitoryactivity upon K. pneumoniae and B.
subtilis and the pigment from Serratia sp. showed inhibitory activity on E. coli.
Chromobacterium sp. does not show any inhibitory activity. Rf values from TLC showed
closest relation to carotene (yellow), prodigiosin (ed) and violacein (violet). Among all the
isolates, pigments oMicrococcus spand Serratia sp.showed comparatively good results
fabric dying and do not cause any skin allergy. The results clearly indicate that the extracted

pigments have potential applcation fabric industries.

@\ study on microbial pectinase enzyme in fruit juice clarification 6 8

Gayathri G., @ 3 A8 " ET AEAI EOOOUh 30Ai EOOAA O $AD/
College, Changanacherry.

Gayathri C. V., M. Sc. Biotechnology, Sulemiito Department of Biotechnology, Sree Narayana
Arts and Science College, Kumarakom.

Pectinase is a big group of enzyme that breaks down pectic polysaccharides into simpler
molecules like galacturonic acids. It was expected that the study would revealnaicrobial
source for natural pectinolytic enzymes which are better and more commercial. The study was
undertaken with the objectives, to isolate and identify microorganisms from the collecteoCD

samples, to screen the isolates for pectinase enzyme productiand to study the application of g

P
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pectinase in fruit juice clarification. Five samples were collected from different dumping sites
and bacterial colonies were isolated by serial dilution method. The isolates were then
identified based on their morphologicaland biochemical characteristics and screened them for
pectinase enzyme production. Enzyme from the isolates were purified by dialysis and
subjected to fruit juice clarification at different time intervals. From the results, it was found
that, sample colleted from poultry waste dumping site showed more population count and
pectinase producing bacteria. Also, among five isolates only one isolates was showed enzyme
production and identified as Bacillus subtilis The results of fruit juice clarification revea¢d
that the enzyme from the isolate was able to clarify the fruit juice from 8 hour. Thus, future
studies on pectinase production from this strain can be recommended for the commercial
production because of its better output for commercial production asvell us it is more eco-

friendly in nature.

QA study on application of microbial protease enzyme in stain removal and egg white
degradation 6 8

Gopika T. GM. Sc. Biotechnology,uBmitted to Department ofBiotechnology,Sree Narayana
Arts and Science Cotie,Kumarakom.

Bacterial proteases are of great importance due to its wide variety of applications in detergent,
bioremediation, food, leather processing and pharmaceutical industries. Hence, this study was
undertaken with the aim to isolate and characterze the protease producing microorganisms
for their protein degradation ability. For the study soil sampleswvere collected from different
dumping sites and bacterial colonies were isolated by serial dilution method. The isolates were
then identified based o their morphological and biochemical characteristics and screened
them for protease enzyme production by hydrolysis method. The enzymes from the isolates
were partially purified by dialysis and were subjected to blood stain removal and egg yolk
degradation. Eight bacterial isolates producing protease were selected and were identifies
Staphylococcus aureus, Staphylococcus epidermidis, Pseudomonas aeruginosa, Proteus sp.,
two Bacillus sp. and Propionibacterium sp.. Amonthe isolates two isolates (twoBacillus sp.)
exhibited the highest proteolytic activity with a clear zone of 25mm. The stability of the
enzyme in presence of various detergents was remarkable. The results of the washing
performance with detergent were clearly indicated and the enzymes fra the isolates were
highly efficient in removal of blood stains and egg yolk degradation. Further studies on this
study can eliminate the use of pollution causing chemicals such as sodium sulphide and Iim&>

greatly helping to prevent environmental pollution.
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G\ comparative study on the activity of curcuminoids extracted from different species of

turmeric rhizomes 0 8

Nisha A. SM. Sc. BiotechnologyuBmitted to Department oBiotechnology Sree Narayana Arts

and Science Colleggumarakom.

Curcumin, (diferuloylmethane) the main yellow bioactive component of turmeric has a wide
spectrum of biological actions. In the present study, colleetl two turmeric species, Curcuma
aromatica and Curcuma longaand isolated the curcumin from theethanolic turmeric extracts.
Purification of curcumin from turmeric was TLC and the concentration of curcumin in the
collected samples wasanalyzed spectrophotometrically at different wavelengths. Analysis,
evaluation of its efficiency of was determined by analyzing its antioxidant activity,
antibacterial antimicrobial activity and phytochemical contents analysis. The sensitivity of
ethanolic extracts against bacterial speciesuch as Staphylococcus aureus, Streptococcus
pneumoniae and Bacillus subtilis were tested by agar well diffusion method .The result
obtained from two turmeric species showed that, concentration ofurcumin content was high

in C. longathan in C. aromatica In the present study, the antimicrobialactivities of Curcuma
aromatica and Curcuma longawere inhibited all the tested pathogens andC.longa showed
more activity than C.araomatica. The bands produced in TLC showed Rf values near to
standard curcumin. Spectrophotometric analysis revealed that peak absorbance was found at
425nm. Phytochemical analysisconfirmed that alkaloids, flavonoids, glycosidessteroids,
betacyanin, terpenoids, coumarins, quinone, phenol,arbohydrate were present in Curcuma
aromatica and flavonoids, terpenoids, arbohydrate, Coumarins, quinones, betacyanin,
glycosides and carbohydrate wre presentin Curcuma longaHence, it can be concluded that
the use of curcumin was better to tolerates bacterial diseases and other health issues.
(Evaluation of microbial consortium on growth and nutrients uptake in Pennisetum
glaucum L. (Pearl Millet) 6 8

Renju Raju.M. Sc. BiotechnologyuBmitted to Department oBiotechnology Sree Narayana Arts

and Science Colleggumarakom.

The role of biofertilizers alone or in combination with organic or inorganic fertilizers has
recently gained recognition in sustainable crop production Considering all thebenefits of
biofertilizers, this study was taken up inpearl millet to enhance the yield and reduce these
of chemical fertilizers. For the study a consortium ofPseudomonas aerugenosBacillus sp.,
Azospiillum sp.,Azotobactersp. and MychorrhizaeThe pot experimentwith three replications

under different treatments was carried out to study the effect of inoculation of microbial

Page2 1



TIES
*‘

consortia. After 45 days of growth different growth parameters and nutrient ontent such as
plant height, number of leaves, root length, root dry weight, shoot dry weight, nitrogen,
phosphorous and potassium content were analysedtrom the findings of this study, it can bét
was found that the treatmentapplied with the consortia canimprove growth, nutrient uptake
and percent root colonizationwhen compared to treatments applied with chemicafertilizers
alone. Thus it can be concluded that the use of microbial consortia can replace the use of

chemical fertilizers and thereby preent environmental pollution.
Q\ study on antimicrobial activity of biologically synthesised silver nanoparticles 08

Sarimol Baby M. Sc. BiotechnologyuBmitted to Department ofBiotechnology,Sree Narayana

Arts and Science Colleg&imarakom.

Developmert of reliable and eceaccommodating methods for the synthesisf nanopatrticles is

a vital step in the field of nanotechnology. Silver nanoparticles anenportant because of their
exceptional chemical, physical, and biological propertiegnd hence applicaibns. The present
study reports an environment friendly and rapid method for biosynthesis of silver
nanoparticles and their antibacterial activities.Fruits such as pomegranateFunica granatunj,
green lemon Citrus aurantifolia), orange (Citrus sinensisand tomato (Solanumlycopersicumn)
were collected for silver nanoparticle synthesis which contain higramount of ascorbic acid.
The biosynthesized AgNPs was confirmed and characterized by analysis of spectroscopy
profile of the U\tvisible and Energy dispersve spectrophotometer. Antibacterialactivity of the
synthesized silver nanoparticles was tested againsBalmonellasp., Bacillus sp., E. coliand
Pseudomonasp. The results revealed that UWisible spectra showed a surface resonance peak
of 430 nm correponding to the formation of AgNPs.The synthesized silver nanoparticles
showed antibacterial property against all the tested gram negative and gram positive bacteria.
Overall, this study suggested that AQNPs can be an attractive and égendly candidate to

control rice bacterial disease.

Gaudy on the biocontrol activity of endophytic bacteria isolated from  Quassia indica
ACAET OO0 bl Alo® DAOEIT CAT 06

Aiswarya S Nair, B. Sc.Zoology, 8bmitted to Post Graduate and Research Department of

Zoology C, M. S. (lege, Kottayam.

Bacterial endophytes are known to reside inside tissues gflants and can form a range of
different relationships including symbiotic, mutualistic, @mmensalistic and trophobiotic. The

AN
endophytic bacteria suppress the growth and spreadingof pathogen is referred to as thecé,
o
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biological control agent (BCA).Plant pathogens were isolated from infected leaves and
identified as Fusariumsp., Sclerotiumsp. andCorynesporasp. based on their macroscopic and
microscopic characteristics. Endophyticbacteria was isolated from different parts such as
leaves, stem and root ofQuassia indicaand were identified as Pseudomonas fluorescens,
Bacillus subtilis Pseudomonas aerugenosa, Planococcus citreus, Enterobacter aerogenes,
Alcaligenes faecalisand Micrococcus luteusbased on their cultural and biochemical
characteristics. Studies on hydrogen cyanide production, volatile organic compound
production and antagonistic activity of the isolates revealed that all the isolates have
inhibitory effect on the pathogens and among the isolatesPseudomonadiuorescensand
Bacillus subtilishighest inhibitory activity. Hence the findings clearly define the beneficial

effects endophytes the study may lead to development of a new biocontrol agent.

(Evaluation of pro biotic properties of Lactobacillus species isolated from selected dairy

products 6 8

Annu JosgM. ScBiotechnology, 8bmitted to Department of Biotechnology and Research, K. V. M.

College of Science and Technology, Cherthala.

Aswathy M, M. Sc. Microbiolog, Submitted to Department of MicrobiologysNGISTArts and

ScienceCollegeNorth Paravoor.

Probiotics are live bacteria that may confer a health benefit on the host. They are supplements
that consist of live microorganisms and are digestive to promote g@al bacteria in the body,
particularly gastrointestinal tract. Hence, the study was undertaken with the objectives, to
isolate and identify Lactobacillussp. from different samples, to evaluate the probiotic potential
of bacterial isolates and to determinebacterial activity of the isolates against bacterial
pathogens.For the study, samples such as milk, curd, cheese, butter and dosa batter were
collected and the microorganisms were isolated by enrichment method on MRS broth. The
isolates were then identified based on their morphological and biochemical characteristics and
screened to determine their probiotic activity by testing antimicrobial property against
Escherichia coli, Pseudomonas sp, Klebsisjaand Staphylococcus aureu®ptimum pH for
growth of the isolates was determined by incubating them at different pH €20), inhibitory
activity of different substances was also studied by incubating the isolates at different
concentrations of sodium chloride (210%), bile (0.01 z 0.1%), phenol (0.1z7 0.4%) and
standard antibiotics. Probiotic was produced by fermenting the isolates in tomato juice, the
amount of lactic acid production, variation in pH and cell viability was determined at regularc\!
)

intervals (24, 48 and 72hrs). Results revealed that six morghogically different isolates were §
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Lactobacillus sp.and among them only two isolates from curd showed the antimicrobial
property in screening test. Maximum growth of the isolates was found at pH8 and the isolates
were able to tolerate all the concentratims of inhibitory substances. It was also found that
the organic acid production was increased with incubation time, pH of the media decreased
with increasing acid production and cell viability of the Lactobacillus sp.(CL. and CL)
remained high after24, 48 and 72 hours on cold storage. Thus, the study can be concluded that
the isolate fulfils the required criteria for a probiotic and fermented tomato juice could be used

as raw material for lactic acid production.

Osolation of pectinase producing micr oorganisms, enzyme purification and industrial

application 0 8

Sreelakshmi V. 9. ScBiotechnology, Bbmitted to Department of Biotechnology and Research,
K. V. M. College of Science and Technology, Cherthala.

Pectinase is a well known term for commercigenzyme preparation that breaks down pectin; a
polysacchride substrate found in the cell wall of plants. Microorganisms are generally
preferred to plant and animal as a source of industrial enzymes because their production cost
is low, enzyme contents aremore predictable, controllable and easy availability of raw
materials with constant composition for their cultivation. The study was undertaken with the
objectives, to isolate and identify pectinase producing microorganisms from different soil
samples andto study the industrial uses of purified pectinolytic enzyme such as clarification of
fruit juice, bio-bleaching of coir and biescouring of cotton. For the study soil samples were
collected from five different dumping sites and microorganisms were isol&d by serial
dilution method. The isolates were then screened for pectinase production by hydrolysis
method and the isolates were identified based on their morphological and biochemical
characteristics. Total pectinase activity, polygalactouronase activitgnd effect of temperature
and pH on enzyme activity were also studied. The enzyme was produced by solid state
fermentation and partially purified by dialysis and subjected to study the efficiency in fruit
juice clarification, Bio-bleaching of coir and Bigcouring of cotton. From the results, it was
found that sample from vegetable dumping site showed more population count and only one
isolate showed pectinase production on screening which was identified @acillus sp. It was
found that total pectinase acivity was 20.31 units/mL, polygalactouronase activity was 60.48

t g /mL and maximum activity was found at a temperature of 4%C and at pH6.0. Apple juice

was clarified from 1hr andthe enzyme extract smoothened the surface area of the coir fibe§
(@]
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and removedimpurities from the surface of cotton.Thus, the study can be recommended for

the commercial production because of its better output from cheapest source.

O\ comparative study between the effect of medicinal plants and shampoos against

dandruff causing f ungal pathogen 6 8

Arun P. K.M. ScBiotechnology, 8bmitted to Department of Biotechnology and Research, K. V. M.

College of Science and Technology, Cherthala.

Dandruff is a scalp disorder characterized by excessive shedding of skin cells from the scalp.
The treatment options currently available for management of dandruff have certain
limitations, which may be due to poor efficacies or due to compliance issues. Therefore, the
study was undertaken with the aim b evaluate potential inhibitory action of medcinal plants

on dandruff causing fungal pathogen and compare its effect with shampoos available in
market. For the study,12 different plant materials were collected and their crude as well as
oily extracts were prepared to evaluate their antifungal actiwty. Their activity was compared
with three branded antidandruff shampoos available in market.Dandruff samples were
collected from five different patients under sterile conditions and isolated the causing agent by
enrichment method. The isolates were basedon their macroscopic and microscopic
characteristics. Antimicrobial activity of crude plant extract, oil extract, combinations of plant
extracts and shampoos were tested against the causative agent using agar well diffusion
method. The results revealed tht the causative organism of dandruff idMalassezia furfur
From the results, it was found that the crude extract showed more activity than oil extract for
all the samples collected excepTrigonella foenumgraecum and Pisidium guajavaand Agave
americanadid not showed any activity in both extracts againsM. furfur. Better antimicrobial
activity was found with plant extracts when compared with shampoos available in the market
especially the combination ofAllium sativum Citrus limonand Phillanthus emblca. Also, found
that combinations of plant extracts showed more activity than single plant extract and
shampoos. Thus, form the study, it can be concluded that plant extracts showed good activity
againstM. furfur and could be safely used for treating dandff to reduce the use of synthetic

shampoos.

(Evaluation of elephant grass (Pennisetum purpureum ) as substrate for bioethanol

production using microorganisms 6 8

Arun Babu, M Sc. Microbiology, Submitted to Department of Microbiology, SNGIST Arts &sd
Scierte College, North Paravoor.
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Elephant grass (Pennisetum purpureun) is regarded as a promising feedstock for second
generation ethanol production, due to its high cellulose content, biomass production and rapid
growth. Elephant grass was evaluated for its thanol production potential using
microorganisms isolated from different soil samples. The isolates were then screened for
cellulase enzyme production. Fermentation of grass substrate was carried out at different
concentrations ranging from 210%. Culturd parameters for maximum ethanol production
were optimized at different ph and temperature. Cellulase producing isolates were identified
as Bacillus sp. and Saccharomyces cerevisiagd the isolate Bacillus sp. showed highest
cellulase activity. Highest éhanol yield of 1.689/100ml was observed at an optimum substrate
concentration of 6%. Optimization of culture parameters for ethanol production showed
maximum ethanol yield at pH 5 and 35°C. The results of the research also revealed that
ethanol production by Bacillus sp. showed highest yield and S. cerevisiagdiated ethanol
production was reduced from the fourth day of fermentation. Hence, the study can be
recommended that elephant grass which is abundant, renewable and cheap source of feed

stock be usedor industrial production of ethanol.
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