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DEPARTMENT OF MICROBIOLOGY
INTRODUCTION

The changing face of the healthcare industry with growing concern about the
environment and increasing emphasis on Microbiology as a subject has spurred many
colleges and departments to review and revamp their curricula accordingly.

Recent trends from the industry focus on production of totally new eukaryotic
compounds like insulin, interferon and other recombinant products, using micro-
organisms in large quantities. There are a number of probiotic microbes being used in
the manufacturing of various food and pharmaceutical products. Biofuels like
bioethanol and biodiesel are being manufactured using new raw materials like
lignocellulosics, algae and other biomass material to replace fossil fuels.

The economic, medical and societal benefits of in vitro diagnostic tests are often
overlooked, despite the fact that these tests improve patient care, contribute to
protecting consumer health, help to limit healthcare spending, which is a major
economic issue in every country throughout the world. Companies in the food-
processing, pharmaceutical and cosmetic industry uses specific diagnostic tests to
check the microbiological quality of their products and the environment in which they
are manufactured.

These quality control tools help to ensure the safety of products such as infant formula
or vaccines, thus contributing to protect consumer health.

Diagnostics play a major role in controlling healthcare spending as an appropriate test
carried out in good time can reduce the risk of trial-and-error treatment or over-
prescription.

The current era in health care, with its intense focus on controlling expenditures has led
us to design a syllabus on Diagnostic / Clinical Microbiology and introduced the same
as an elective paper.

Applied Environmental Microbiology has been introduced as an elective paper in the
existing course work to emphasize the importance of microorganisms in nature (i.e.,
air, water and soil) and the influence they have on the environment. The students were
oriented to both the positive and the negative spillovers of microbes and therefore direct
the human intellect to enhance the positive effects and in the process control the
negative impact on the environment. New experiments have been introduced where
students will be using new instruments like Air Samplers and new techniques in applied
microbiology. The laboratory experiments are proposed to kindle the thought process
in students and incline them towards research. This paper would ultimately help the
students to connect their learning experience to the existing environment, thus creating
industry interface through applied areas of microbiology.
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BENEFITS OF INTRODUCING CLINICAL MICROBIOLOGY AND
MICROBIAL ECOLOGY PAPERS

This is a very exciting and dynamic period for clinical microbiology, which has enabled
witnessing changes in the way we practice and has also helped in development of
appropriate and sophisticated array of tools/kits — which substantially improve the
quality and delivery of service being provided for patients.

Technology is developing at an almost too-rapid pace, vast amounts of information
which are difficult to manage and communicate are being generated, standards either
do not exist or are not adequately useful for many targets/platforms and many decisions
in clinical microbiology practice are not being made using evidence-based information

Microbial Ecology involves the study of the relationship of microorganisms to their
surroundings. These 'surroundings' are major global ecosystems - such as soils or
aquatic bodies or other living organisms (plants or animals). Microbial Ecology drives
numerous processes essential for ecosystem function - production and sustainability,
including the cycling of energy and nutrients through the ecosystem, methane
degradation, providing resistance and degradation mechanisms for toxins.
Environmental sustainability depends upon the efficient functioning of all such
processes.

The widening reach of Microbial Ecology is readily revealed by considering the
scope of several topics that range from Marine Biology to Population Biology,
Bioremediation and Bioenergy and such diverse research areas as the impact of
microorganisms on biogeochemical cycles and within-host dynamics of infectious
diseases.

Armed with ever-improving technologies, microbial ecologists are increasingly in
the spotlight. Before the development of molecular techniques, microbiologists were
largely reliant on traditional methods in terms of identification and isolation to probe
the structures of microbial communities. The following is the expected outcome of
the Paper -

v Extensive practical learning

v" Venue for Higher Studies
v Research experience
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CLINICAL MICROBIOLOGY
PRACTICALS — PAPER 8

Practical paper comprised of the following experiments

v" C Reactive Protein

Rheumatoid Factor Test (RF Test)
Anti-Streptolysin O Test (ASO or ASLO Test)
VDRL Test

Rapid Plasma Reagin Test (RPR Test)

Rocket Immunoelectrophoresis (RIE)

AN NI NI NI

C REACTIVE PROTEIN
INTRODUCTION:

CRP is a pentameric beta-glycoprotein (MW: 110kD), a blood test marker for
inflammation in the body. CRP is produced in the liver and its level is measured by
testing the blood. CRP is classified as an acute phase reactant, which means that its
levels will rise in response to inflammation. Other names for CRP are high-sensitivity
C-reactive protein (hs-CRP) and ultra-sensitive C-reactive protein (us-CRP).A high-
sensitivity C-reactive protein (hs-CRP) test, which is more sensitive than a standard
test, also can be used to evaluate your risk of developing coronary artery disease, a
condition in which the arteries of your heart are narrowed. Coronary artery disease can
lead to a heart attack. CRP is found in concentration up to Spg/ ml in healthy individual.
However during an inflammatory response or infection, the levels may rise as much as
one thousand fold. Increase in CRP levels in serum appears to be a non-specific
phenomenon but change can be used to monitor course certain diseases and their
treatment. There are no signs or symptoms that are specific for an elevated C-reactive
protein level, because it is not a specific test. Signs or symptoms, if present, would
depend on the underlying inflammatory condition that is the cause of the elevated CRP
level. Detection of CRP is more sensitive and reliable indicator of inflammatory
processes than ESR. Elevated levels of CRP can be demonstrated in cases of acute
myocardial infarction, Rheumatoid Factor and several types of malignancies
particularly those with metastasis.

PRINCIPLE

The test is based on immunologic reaction between CRP as an antigen and latex
particles coated with mono-specific anti-human CRP and sensitised to detect levels
greater than 6pg/ml CRP.

PROCEDURE
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e Using the disposable plastic droppers place one drop of negative control serum
and positive control serum within two circled areas on the slide provided with
the kit.

e Added one drop of CRP latex reagent to both positive and negative control
serum and mix well with a disposable applicator stick.

e Rock the slide gently to and fro for two minutes and examine for macroscopic
agglutination under direct light source.

RESULTS

Clearly visible agglutination indicates a positive reaction. (Coarse agglutination
indicates strongly positive reaction, finer agglutination indicate weakly positive
reaction and smooth suspension without any noticeable changes indicate negative
reaction)

Positive Control” Negative Control

RHEUMATOID FACTOR TEST (RF test)
INTRODUCTION

Rheumatoid arthritis is a chronic inflammatory disorder that can affect more than just
joints. In some people, the condition also can damage a wide variety of body systems,
including the skin, eyes, lungs, heart and blood vessels. An autoimmune disorder,
rheumatoid arthritis occurs when immune system mistakenly attacks your own body's
tissues. Unlike the wear-and-tear damage of osteoarthritis, theumatoid arthritis affects
the lining of your joints, causing a painful swelling that can eventually result in bone
erosion and joint deformity. Rheumatoid arthritis is a destructive joint disease that is
caused by inflammation in the tissue that normally produces lubrication fluid for joints.
When this tissue remains inflamed, it leads to deformity by loosening joint ligaments
and to joint destruction by eroding away cartilage and bone. The inflammation
associated with rheumatoid arthritis is what can damage other parts of the body as well.
In rheumatoid arthritis, multiple joints are usually, but not always, affected in a
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symmetrical pattern. Chronic inflammation of rheumatoid arthritis can cause permanent
joint destruction and deformity. Damage to joints can occur early and does not always
correlate with the severity of RA symptoms. The "rheumatoid factor" is an antibody
that can be found in the blood of 80% of people with rheumatoid arthritis. Rheumatoid
factor is detected in a simple blood test. Early RA treatment results in a better
prognosis.Rheumatoid arthritis can affect people of all ages. The cause of rheumatoid
arthritis is not known. While new types of medications have improved treatment options
dramatically, severe rheumatoid arthritis can still cause physical disabilities.

The diagnosis is based on the clinical presentation. Ultimately, rheumatoid arthritis is
diagnosed based on a combination of the presentation of the joints involved,
characteristic joint swelling and stiffness in the morning, the presence of blood
rheumatoid factor (RF test or RA test) as well as findings of rheumatoid nodules and
radiographic changes (X-ray testing). It is important to understand that there are many
forms of joint disease that can mimic rheumatoid arthritis.

The treatment of rheumatoid arthritis optimally involves a combination of patient
education, rest and exercise, joint protection, medications, and occasionally surgery.
Medications used in the treatment of rheumatoid arthritis include NSAIDs, DMARDs,
TNF alpha inhibitors, IL-6 inhibitors, T-cell activation inhibitors, B-cell depleters, JAK
inhibitors, immunosuppressant, and steroids. Early RA treatment results in a better
prognosis.

Bone erosion
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PRINCIPLE

Agglutination is a reaction of clumping together of antigen-bearing cells,
microorganisms or particles in the presence of specific antibodies (agglutinins) in a
suspension. Reaction time for agglutination to occur is shorter compared to other
antigen-antibody interactions. Latex agglutination makes use of latex particles which
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are built from different organic materials to a desired diameter, and may be
functionalized with chemical groups to facilitate attachment of molecules. Latex
agglutination tests have been in use since 1956 to detect a wide range of analytes in the
clinical laboratory. The first description of a test based on latex agglutination was the
‘Rheumatoid Factor Test’ proposed by Singer and Plotz in 1956. In this method the
patient's blood sample is mixed with tiny latex beads covered with human antibodies
(IgG). The latex beads clump or agglutinate if rheumatoid factor (IgM RF) is present.
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IgG Coated Patient serum fgglutination
Lakex containing RF of Latex
PROCEDURE

e Take 10 pl of Positive and Negative control each circle respectively.

e Add 25 pl of Latex reagent to all these circles. Do not let the dropper tip touch
the liquid on the slide.

e Using disposable mixing sticks mix all the contents uniformly over the entire
circles of slide.

e Rock the slide gently, back and forth for 2 minutes. Observe for agglutination.

RESULTS

After mixing the Latex reagent with Positive control and Negative control separately
observe for the agglutination reaction.Agglutination of latex particles is considered a
positive reaction, indicating the presence of rheumatoid factor at a significant and
detectable level.
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Positive Control Negative Control

MICROBIAL ECOLOGY
PRACTICALS — PAPER 8

Microbial Ecology is an elective paper that covers microbiology of soil, air and water.
This paper includes chapters on how the microorganisms interact with the three parts
of the biosphere — lithosphere, atmosphere and hydrosphere and how they interact with
each other within their habitat.

The students learn how these microorganisms survive in these habitats and what
influence they have on the environment. The positive and negative outcomes of the
microbial activities in these regions are discussed. Extensive research has been going
on topics like mycorrhiza, waste water treatment, bioleaching, biodegradation,
biofertilizers and biopesticides, hence these core topics can be taken up by the students
for further studies.

Microflora of the soil, air and water are ever-changing, therefore Microbial Ecology
has a lot of importance in future. Agricultural Microbiology is a field that has lot of
importance in India, a country with farming as one of the major occupations. New
technologies have been developed in the field of Agriculture, especially in
Microbiology to create disease resistance.

Currently, there are many diseases spreading through air and water, therefore research
in these fields is important. Different and innovative techniques to check for microbial
and non-microbial pollutants in air and water have been developed and need to be
developed continuously in future.

Microbial Ecology is a vast topic that opens paths to many research areas.
Microorganisms have a great influence on the environment and hence on the plants,
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animals and humans. This paper would guide the students to solve current
environmental issues and those which would develop in the future.

UNIT
Soil Microbiology

e [solation and enumeration of bacteria and fungi from rhizosphere and
rhizoplane

e Study of Rhizobium from legume root nodules (gram staining) and isolation
of:

e Rhizobium(using Yeast Extract Mannitol Agar) from soil

e Azotobacter (using Ashby’s Mannitol Agar) from soil

e Mass production of Biofertilizers (Rhizobium, Azotobacter, etc) and carrier
materials

e Preparation of Winogradsky column to study various soil microflora

e Study of plant pathogens:
v’ Tikka disease
v" Sandal Spike
v" Downy Mildew
v Tomato Leaf Curl

o Study of fungi — Aspergillus, Penicillium, Rhizopus, Cladosporium, Geotrichum
and Trichoderma

Air Microbiology

e Study of airborne microorganisms (bacteria and fungi) in different
environments by exposure plate method
e Study of air samplers:
v' Anderson’s sampler
v’ Hirst spore trap
v Rotorod sampler
v' Vertical cylinder

Water Microbiology

e Determination of Biochemical Oxygen Demand

e Microbial examination of water for potability — MPN index, confirmatory,
completed test

e [solation of bacteriophage from sewage

MASS PRODUCTION OF BIOFERTILIZERS — Rhizobium, Azotobacter AND
CARRIER MATERIALS
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INTRODUCTION

Soil is the outer covering of the earth which comprises of loosely arranged layers of
materials consisting of organic and inorganic constituents. It is the natural medium in
which plants and millions of microorganisms propagate and interact. The soil is the
most dynamic site of biological interaction in nature. The term ‘rhizosphere’ which was
introduced by Hillner in 1904, denotes the unique position of soil close to plant roots,
characterized by higher rates of plant-microbe interaction as compared to other soil
regions. ‘Non-rhizosphere’ denotes a region of sparse microbial and vegetal population
(sometimes even lacking vegetation). ‘Rhizosphere’ is the region of absolute (intimate)
contact of the plant root with the soil. Rhizobium and Azotobacter are examples of
bacteria that are found in the rhizoplane.

Soil possesses the inherent capacity to support growth of plants by supplying proper
amount of different nutrients in proper proportions. This capacity depends on the
amount of plant nutrients in the soil. Fertilizers are essentially inorganic chemicals that
supply nutrients to the growing plants in the right proportion so as to enable proper
growth. There are principally 2 types of fertilizers:

a) Chemical fertilizers — they are inorganic chemicals, very expensive and require
energy. They are dependent on non-renewable energy sources. When applied to
the soil, there is a short-time increase in fertility. Some detrimental effects are
that, non-biodegradable residues are left in the soil leading to bio magnification
and the chemicals can leach into the water source and cause eutrophication.
Example — NPK fertilizer (nitrogen, phosphorous and potassium)

b) Biofertilizers — to counteract the disadvantages of chemical fertilizers, farmers
have started using biofertilizers. Biofertilizers are living organisms that are used
as fertilizers. They have the following advantages:

1. Improve soil structure
ii.  They are long term fertilizers
iii.  No residues left behind in the soil
iv.  Gradual distribution of required nutrients
v.  Act as biocontrol agents and control pest population

Biofertilizers are prepared from active or latent cells of efficient strains of
certain microbes that can utilize atmospheric nitrogen and increase the nitrogen
content of the soil. They also dissolve insoluble phosphates of soil to release
phosphorous in soluble form which increases the crop yield. Examples —
bacteria, fungi, algae, earthworms.

PRINCIPLE
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For this experiment, Rhizobium and Azotobacter are used as biofertilizers. Rhizobium
is a symbiotic nitrogen fixer which grows in root nodules of leguminous plants like
pea, groundnut, etc. The selective media used to isolate Rhizobium is Y east Extract
Mannitol Agar. It forms white transparent and glistening colonies.

Azotobacter is a free-living aerobic nitrogen fixer. It synthesizes and secretes vitamin
B, growth hormones and anti-fungal agents. A nitrogen-free selective media like
Ashby’s Mannitol Agar is used to for the isolation of Azotobacter. It shows mucoid
point colonies.

Rhizobium is isolated from root nodules of the fenugreek plant and Azofobacter is
directly isolated from moist garden soil.

PROCEDURE
Isolation of Rhizobium from root nodules:

e Few nodules are selected from the root of a legume (Fenugreek/Methi plant)

e It is then placed in a watch glass and washed thoroughly with water followed
by washing with 1% mercuric chloride for 5 minutes and then surface
sterilization with 70% alcohol for 3 minutes.

e The nodule is then crushed and a smear is made on a clean glass slide with the
sap. The smear is heat fixed and gram staining is performed.

e The typical gram negative bacteroids shaped as “V”, “X” or “Y” are seen
under 100x lens.

e The rest of the sap is used for inoculation into YEMA.

Isolation of Azotobacter from soil

e Enrichment — the soil sample is inoculated into both, Yeast Extract Mannitol
Broth (for Rhizobium) and Ashby’s Mannitol broth (for Azotobacter). The
flasks are incubated under shaking condition at 28°C for 48 hours.

e After the incubation, the culture is transferred into fresh Yeast Extract
Mannitol Broth and Ashby’s Mannitol broth. The flasks are incubated again
under same conditions.

» Note: Enrichment is done to increase the number of desired type of
microorganism.

e A loopful of culture from the second enrichment medium (in which sufficient
growth is obtained) is streaked onto appropriate solid media in petriplates.

e The plates are incubated at room temperature for 24 hours. The plates are
observed for typical colonies. Gram staining is performed for confirmation.

Inoculum preparation for biofertilizer

e A colony from each plate is transferred into 10 ml broth respectively (Yeast
Extract Mannitol broth and Ashby’s Mannitol broth).
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e The tubes are incubated on shaker at room temperature for 24-48 hours.

e 5 ml of the above culture is then transferred into fresh 100 ml of respective
broth.

e 25 ml of the above is transferred into fresh 250 ml of respective broth.
e The flasks are incubated for 24-48 hours at room temperature on a shaker.

e The quality of the broth is checked from time-to-time for pH (around 6). Gram
staining is done to detect gram positive contaminants and spore formers.

YEMA plate Ashby’s Mannitol Agar plate

Smear preparation for gram staining
Preparation of carrier-based inoculants:

e The carrier used is charcoal. It is ground into a fine powder.

e The broth is mixed with powdered charcoal in plastic trays.

e The trays are covered with a thin polythene and left in shade for 2 days at 20-
24°C for curing (heat generated should be driven off).
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e The resulting carrier should have a final moisture content of 35-40% and
should have more than 3x108 cells/g.

Coating/Immobilization of culture on Charcoal

Potting

e 3 pots are taken and filled with non-rhizosphere soil. One is sown with normal
legume seeds and labelled as control.

e The second pot is sown with legume seeds and Azotobacter carrier.

e The third pot is sown with legume seeds and Rhizobium carrier.

e The pots are watered everyday and kept in sunlight.

e The growth of the plants in the second and the third pot are compared with the
control.

RESULT

When compared to the control, the growth should be better when carrier-based
inoculation is done, therefore the yield in the second and third pot are better than the
control.

Rhizobium Azotobacter
biofertilizer Control
biofertilizer
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STUDY OF AIR-BORNE MICROORGANISMS BY EXPOSURE PLATE
METHOD

INTRODUCTION

The microbial population of air is transient and viable. Air is not a medium for
microbial growth but is a carrier of droplets that may be laden with microbes, which
settle down quickly called as droplet nuclei. Microorganisms introduced into air may
be transported from few feet to many miles. Some microbes die in a few minutes, while
others survive for weeks to months. The ultimate fate of microbes is governed by
humidity, temperature, amount of sunlight and the size of the particles bearing the
microbes. The nature of the microbes is also important for example, spore formers and
yeast survive longer than others.

There are two major sources responsible for the presence of microorganisms in the air:
o Soil and water — the wind creates dust from soil which carries the
microbes to the air. In addition, water droplets containing microbes can
originate at the surface of oceans and other natural water bodies.
o Human activities — agricultural activities, effluents from industries,
municipal processing facilities, etc. along with coughing, sneezing,
talking, etc. contribute to the release of microbes into the atmosphere.

Microbes present in the air bring about spoilage of food and other important materials.
When food contaminated with pathogenic fungal and bacterial spores is consumed, it
can cause a number of diseases. The droplet nuclei may contain pathogenic microbes
which when inhaled cause many respiratory diseases. Examples of microbes in air:

e Viruses that cause common cold, small pox, chicken pox, etc.

e Bacteria that cause tuberculosis, tonsillitis, bronchitis, etc.

e Fungi that cause farmers lung, histoplasmosis, coccidiomycosis, etc.

Microorganisms can also cause spoilage of paints, plastics, paper, metals, textiles, etc.
and hence account for enormous loss in the industrial sector.

Microbes also contaminate laboratory spaces where sterile environment is an essential
condition.

Air microbiology is very important in aeronautical, electrical, biotechnology labs, food
processing units, pharmaceutical industries, etc. where the population of microbes of
the air should be under control. Microbial sampling of air is very important in hospitals
and operation tables where the microbial value of air should be zero or negligible.

Sampling of air is carried out to determine the number and type of microbes present in
the air which helps to determine the air quality of that particular environment. There
are two methods of sampling the air for microorganisms:
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I.  Solid impaction device — a stream of air is drawn rapidly through the narrow
slits or holes onto adhesive strips or in a metal plate. The strips are observed
under the microscope and the plates are incubated and the colonies are
enumerated and studied.

II.  Liquid impingement — a device through which air sample is drawn into broth
medium or any other liquid medium into which microbes are trapped. A
portion of the medium is altered to determine the microbial content.

The location that we chose for air sampling was Metro stations and bus stations in
Bengaluru. The sampling of air from the metro stations is still under progress. These
locations are densely populated with people and there are high chances of contracting
diseases from these areas. Therefore a study of the air of these regions would help to
determine the air quality and also help us to create awareness to the public about the
health hazards.

The air sampling was done at Majestic bus station at two time slots — 8 am and 1 pm.
At each time slot there were three exposures done — 5 minutes, 10 minutes and 15
minutes. The plates were observed for bacterial and fungal colonies. The colony
characteristics were studied and the cultures were sequenced for identification.

PROCEDURE

e The petriplates are autoclaved and UV sterilized. Sterile molten NA and
PDA are poured into sterile plates and allowed to solidify.

e Three sets of NA and PDA plates each for 5 minutes, 10 minutes and 15
minutes are exposed at the location for all the three time slots (8 am, 1 pm
and 4 pm).

e The NA plates are incubated at room temperature for 24-48 hours and the
PDA plates are incubated at room temperature for 4-5 days.

e The colonies are enumerated and the colony morphology is studied.

e The colonies are then pelleted and sent for sequencing and identification.

e The settling velocity is calculated which indicates the microbial activity in

the area.
The settling velocity of a particular are is calculated by using the following
equation:
V = 144x units - organisms/cm?/s
nr’t
where, x = number of colonies

r = radius of the petriplate in cm
t = time of exposure in seconds

14| Page




Mount Carmel College | 2017 - 2018

RESULTS

Afternoon: 1:00 pm

Platform 3-

5 mins: 31 colonies

Platform 12-
5 mins: 14 colonies

10 mins: 39 colonies 10 mins: 29 colonies
15 mins: 45 colonies 15 mins: 42 colonies
OPTICAL GRAM
COLON SHAPE MARGI ELEVATIO S1Z TEXTUR COLOU CONSISTENC PROPERT CHARACTE
Y NO. N N E E R Y
Y R
1 Irrergula Curled Raised 3;? Smooth White Smooth Opaque Positive
2 Irregula Undulate Raised Sm Wrinkled White Mucoid Opaque Positive
N m filamentous
3 Circular Entire Flat 11:1 Cottony White Dry Opaque Positive
1
4 Circular Entire Flat 1:11 Smooth White Smooth Opaque Positive
5 Circular Entire Flat 41:1 Smooth Yellow Smooth Opaque Positive
Morning: 8:00 am
Platform 24- Platform 9-
5 mins: 80 colonies 5 mins: 89 colonies
10 mins: 111 colonies 10 mins: 120 colonies
15 mins: 134 colonies 15 mins: 144 colonies
COLONY OPTICAL GRAM
NO. SHAPE MARGIN ELEVATION SIZE TEXTURE COLOUR CONSISTENCY PROPERTY CHARACTER
6 Circular Entire Raised 2mm Smooth Red Smooth Opaque Posnrl;/;:hort
Positi
7 Circular Entire Raised 3mm Smooth Yellow Smooth Opaque osmve': .
coccobacilli
Posit —
8 Circular Entire Raised 1mm Smooth Orange Smooth Opaque ositive cocel in
clusters

The fungal isolates were: Pencillium,
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Snapshots — Collection of samples — Microbes (from Majestic bus station)

DEPARTMENT OF BOTANY

INTRODUCTION
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Aervalanata(L.) Juss. (Amaranthaceae) is a woody, prostrate perennial herb or
under shrub. It is traditionally known as - Pashanabeda. It has been widely
used by ayurvedic practitioners for many pathological conditions.

Bentham and Hooker classification
Kingdom: Angiospermia

Class: Dicotyledons

Sub class: Monochlamydeae
Series: Curvembryae

Family: Amaranthaceae

Genus: Aerva

Species: lanata

Common name: Mountain knot grass
Tamil: Sirupulai, Cerupulai

Sanskrit: Bhadra

Hindi: AA, Gorakhganja

Kanada: Bilihindisoppu

Telugu: Pindiconda, Pindicettu
Malayalam: Cherula, Cheruvula, Cerupula
Bengali: Chaya

Marathi: Kapur-madura

TRADITIONAL USES

The plant is used for arresting hemorrhage during pregnancy burn healing, as
an anti-inflammatory, headache, skin disease, to dissolve kidney and gall
bladder stones, for uterus clearance after delivery and increase lactation. The
plant extract is used to treat, nasal bleeding, cough, scorpion sting, fractures
and spermatorrhoea. Aervalanata serves as a purpose of anthelmintic, and
medication that soothes inflamed and injured skin. The plant is also used in
treatment of diarrhea, cholera and dysentery. The roots are used for diuretic
and demulcent and are credited with tonic properties (Rajesh et al., 2011)

MACROSCOPIC CHARACTERS
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Habit: It is an erect or prostrate woody herb to sub shrub growing in sandy
soil.

Roots: The roots are cylindrical in shape. Their length ranges from 1 - 1.5 cm
in diameter.

Leaves: Leaves are simple, alternate, 2-2 x 1 - 1.6 cm on main stem, elliptic or
obovate or sub orbicular, obtuse or acute at apex, entire, pubescent above, more
or less white cottony hairs beneath; petiole 3-6 mm long.

Inflorescence: The flowers are borne on axillary or terminal heads or spikes.
Flower: Flowers are greenish white, very small, sessile, bisexual. Perianth 1.5
- 1.75mm long, tepals oblong, obtuse sometimes apiculate, silky on the back.
Bracts: Bracts are 1.25 mm long, membranous, broadly ovate, concave,
apiculate.

Fruits: Fruits are ovoid and acute consisting of seed which is black and bean
shaped.

Distribution: This species is widespread in parts of Northeast tropical Africa,
Kenya, West-Central Tropical Africa, Zaire, Zimbabww, Southern Africa,
India, Madagascar, Arabian peninsula and Saudi Arabia.

COLLECTION OF PLANT MATERIAL

Aervalanata was collected from Tirunevelli. The plant was identified and
authenticated using Flora of Madras Presidency with voucher specimens being
deposited at Mount Carmel College Herbarium. The plants were shade dried
and stored in air tight container for further study.

MICROSCOPIC PROPERTIES
Venation pattern: Veinlets are uniformly thin and straight forming wide, vein

islets of variable shape. Veins islets have to vein termination that are simple
and unbranched or branched. Stomata are anomcytic with no distinct
subsidiary cells.

Powder Microscopy:

Leaf: The powder microscopy of shows trichomes, starch grain, calcium oxalate
crystals. Trichomes are uniseriate with spiulated surface, tapered at the end
and multiarticulate.

Root: Lignified and nonlignified fibers which are cylindrical in shape were
observed. Xylem vessels were lignified with bordered pits, scattered
parenchyma cells, calcium oxalate crystals were also observed. The starch
grains were simple, oval or rounded without any striations.
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A: Whole Plant B: Close-up of flower
C: Whole plant dried D: Dried plant
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A: Epidermal surface

“ B: Epidermal Trichome
' C: Epidermal cells
‘. D: Calcium oxalate crystals
E: Calcium oxalate crystals

F a showing rosette pattern
G  F:Brown mass
G: Starch grains

FLOURESCENCE ANALYSIS:
The use of fluorescence can be very useful adjunct to botanical pharmacognos,

since it can be applied as a rapid and easy test to verify certain identification of
the botanicals. The fluorescent property of the powdered drug extracts taken
in different solvent systems were analyzed under Visible and UV long light
(365 nm). Specimens were recorded either as fluorescent (with color and
intensity) or not fluorescent and their responses are Tabulated in Table 1.
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Table 1: Fluorescence properties of the extract of Aervalanata in various

solvents

S.No. Treatment Visible light Uuv light (365 nm)
1. | Aervalanata Powder Light green Fluorescent green
2. 1N HCl Greenish brown | Fluorescent green
3. Concentrated H2SO4 Blackish brown | No Fluorescence
4. 50% H2SO4 Brownish black | No Fluorescence
5. | Concentrated HCI Olive green No fluorescence
6. | Acetic Acid Green Brick orange red
7. Petroleum Ether Green Orange red
8. Acetone Green Orange red
9. Chloroform Green Reddish orange
10. | Methanol Green Purple
11. | Ethanol Green Orange
12. | Ammonia Yellow green Parrot green
13. | Nitric acid + Ammonia Yellowish cream | Leaf green
14. | 1IN Ferric chloride Green Fluorescent green
15. | 40% Sodium hydroxide + | Very light green | Light orange

10% Lead acetate
16. | 50% Nitric Acid Light green Leaf green
17. | Concentrated Nitric acid | Light green Dark Green
18. |IN Sodium hydroxide | Leaf green Reddish brick red
(Alocholic)

19. |IN Sodium hydroxide | Yellow green Light brick red

(Aqueous)
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PHYTOCHEMICAL SCREENING OF AQUEOUS EXTRACT OF AERVA
LANATA

Phytochemicals are bioactive compounds found in plants that work with
nutrients and dietary fibers to protect human against diseases. The non-
nutritive compounds (secondary metabolites) contribute to flavor and colour.
Many phytochemical have antioxidant activity and reduce the risk of many
diseases.

Preparation of aqueous extract: About 25 gm of powdered drug was
suspended in 100ml of water and boiled for 30 minutes. The supernatant was
filtered using Whatman filter paper No.1. 25 ml of filtrate was collected and
subjected to phytochemical screening. The results are tablulated in Table 2:

Table2: Phytochemical screening of Aqueous extract of Aervalanata

S.No. | Test Inference Result

1. Alkaloid (1% HCI + Mayer’s | White percipitate Negative
Reagent)

2. | Anthraquinone (Bortranger’s | Pink colour Negative
Test)

3. Catechin (Ehrlich reagent + | Pink colour Positive
Concentrated H2SO4)

4. Coumarin (Alcoholic NaOH) | Yellow colour Positive

5. Flavones (Concentrated HCl | Orange or Orange | Positive
+ Magnesium powder) REd

6. | Phenol (1% Ferric chloride) | Bluish green/Red Negative

7. Quinone  ( Concentrated | Color formation Negative
H>SOy4)

8. Saponin (Shaken vigorously | Lather formation Lathering
in water)

9. Tanin ( 5 drops of 5% ferric | Brown Colour Positive
chloride)

10. | Xanthoprotein ( | Reddish precipitate
Concentrated nitric acid and Negative

few ml of Ammonia)
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Highlighting the applications cum advantages of the work done -

v

v

The anatomical study of the above plant may throw some light on the characters
of this plant and also the probable reasons as to how the stone breaker works.
The microscopic studies were feasible in the laboratory after the purchase of the
microscope with camera got from the (DBT Star College Scheme) funds
allotted.

The other instruments like the microtome and the balance and chemicals bought
from this fund has been of immense use in not only completing the project, but
also very useful in demonstrating the slides during the regular practical sessions.
The chemicals and stains purchased for the above stated purpose would be
extended for the regular practical classes.

The grant facilitated twin purpose — arrangement of field trip for the collection
of specimen for the study purpose and at the same time gave an exposure for
students (in terms of diversity and taxonomical study of plants).

DEPARTMENT OF PHYSICS
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Equipment purchased

1.Hall effect experimental set up : One Hall effect experimental set up available in
the lab was purchased under CPE funds in 2006.

‘Determination of electrical parameters of n type semiconductor’ is an experiment listed
in the syllabus of ‘Solid state physics and material science - paper VII’ practicals.

DBT/ STAR funds for equipment enabled us to have one more Hall effect experimental
set up for the VI semester students to do the experiment effectively and facilitated more
hands on experience.

2. Michelson interferometer: Michelson interferometer theory is taught for IV
semester students in physical optics. Michelson interferometer with LASER purchased
under DBT funding is used currently as a demonstration model to understand the
concept of interference . Hands on experience in setting up the interferometer to get
interference fringes gives clarity and better understanding of the topic .

Consumables / Recurring

Chemicals and glassware purchased using DBT funds were utilized in the preparation
process of thin films for fabrication of Dye Sensitised Solar Cells (DSSC).

Dr. K S Shamala along with IV semester PCM students - Rebecca Tom, Shrishti
Chauhan, Ankita Tripathi and Jyoti Nair prepared TiO, based DSSC using
pomegranate juice as dye. T 102 was coated on conducting FTO films and the same
behaved as photo voltaic device and showed a voltage of 60 mV when exposed to
sunlight. This work on DSSC gave an exposure to the students on the practical
application of non- conventional energy sources, such as solar energy.

The other consumables / recurring items purchased using DBT funds facilitated the
enhancement of the existing infrastructure for effective utilization by the students for
regular lab experiments listed in I to VI semester syllabus.

1. Student workshop/ training programme in Astronomy and
Astrophysics

- was held on 6™ March 2018

Resource persons

Dr.Sujatha S, Director, M P . Birla Institute of Fundamental Research, Bengaluru.
Komala S and Krisnakumar Kowshik - Research Associates, BIFR.

e A two hour session was conducted in the campus for 3™ year B.Sc. Physics
students (54 students)

24| Page




Mount Carmel College | 2017 - 2018

Activity

v’ Distance to galaxy M100 using cephied variable stars.
v' Identification of elements in celestial bodies.

1I. Visit to Visvesvaraya Industrial and Technological museum
(VITM).Bengaluru

- on 6™ March 2018.

A one day visit to Visvesvaraya Industrial and Technological museum (VITM) -
for Arts, Commerce, Management and Applied sciences students of Inter-

disciplinary course (IDC) in Physics (30 students). The following are the details of
the visit -

v Visit to Taramandal (Inflated planetarium) at VITM for 3D star show.
v" Visit to space floor at VITM.

v Description of telescope operation.

v Night sky viewing of stars through telescope as well as unaided eye.

25| Page




Mount Carmel College | 2017 - 2018

111. Visit to the labs of Indian Institute of Science (IISc) open day

On 10" March 2018

Visit to the Indian Institute of Science (IISc) for scientific demos, live experiments,
exhibitions and to attended popular science lecture series (50 B.Sc. Physics students).
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IV. Experimental demonstration in Physical optics
- On 12" March 2018

Resource person:

Mprs. SarmisthaSahu - Associate Professor and Head of the department of Physics
(Retired), Maharani Lakshmi Ammanni College for Women, Autonomous,
Bengaluru.

Experimental demonstration in the following areas was done -

v" Interference
v' Diffraction
v" Polarization

was arranged for IV semester B.Sc. Physics students in Physics Lab 1.
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DEPARTMENT OF ELECTRONICS

Introduction

The programmes conducted under star college scheme by DBT intended to inculcate and
imbibe technical skills cum research culture among the students, teachers and technical
staff. Under the scheme, the Department Labs were upgraded with latest skill based
softwares (Software for PLCs) and high end equipments in confirmation with state of
art technology. The students and the faculty members were benefitted by these

programmes.

By utilizing the grant under this scheme, the programmes conducted made a
sincere and deliberate attempt to bridge and minimise the gap between the industry and
academia, thus ensuring enhanced employability for the students. Under this scheme,
the sanctioned amount of Rs. 2,00,000/ under recurring grant and Rs, 5,00,000/ under

non recurring grant was fully utilized as enclosed in the annexure.

Training Program on PLC and SCADA

Under the scheme the Department conducted a One day Workshop on ‘Programming
Logic Controllers and SCADA’ which will enable the students to find job opportunities
in the industry.

A Programmable Logic Controller (PLC), or Programmable Controlleris an
industrial digital computer which has been ruggedized and adapted for the control of
manufacturing processes, such as assembly lines or robotic devices or any activity that
requires high reliability control and ease of programming and process fault diagnosis.

They were first developed in the automobile industry to provide flexible, ruggedized
and easily programmable controllers to replace hard-wired relays, timers and
sequencers. Since then they have been widely adopted as high-reliability automation
controllers suitable for harsh environments. A PLC is an example of a ‘hard’ real-
time system since output results must be produced in response to input conditions

within a limited time, otherwise unintended operation will result.
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Supervisory Control and Data Acquisition (SCADA) is a system architecture that uses

computers, networked data communications and graphical user interfaces for high-
level process supervisory management, but uses other peripheral devices such
as controllers and discrete PID controllers to interface to the process plant or
machinery. The operator interfaces which enable monitoring and the issuing of process
commands, such as controller set point changes are handled through the SCADA
computer system. However, the real-time control logic or controller calculations are

performed by networked modules which connect to the field sensors and actuators.

The Workshop was conducted in association with — PROLIFIC SYSTEMS AND
TECHNOLOGIES PVT LIMITED

on 27" February

2018

The target audience - Final Year B.Sc students.
Resource Persons - Mr. H S Shiva Shankar, Mr.Gajendra K and Mr.Aref.
Mr. H Shiva Shankar gave introduction on PLCs and SCADA systems.
The workshop was very pragmatic as it was a completely hands-on training - given to
both students and faculty. The students worked on WPL soft software to program PLC
and IN Touch software for SCADA.
Even though SCADA and PLC is challenging and interesting, but internalising the same
facilitated in building more logical and analytical knowledge and aptitude.
Students were able to perform experiments such as -

v" Constructing a ladder diagram

v Constructing logic gates using switches

v Solving logical problems
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Spin coating Unit

Spin coating is currently the predominant technique employed to produce uniform thin
films of photosensitive organic materials with thickness equivalent to micrometers and
nanometers.

This process is used in the manufacture of integrated circuits optical mirrors, color
television screens and magnetic disk for data storage.

Centrifugal force drives the liquid radial outward. The viscous force and surface tension
causes a thin residual film to be retained on the flat substrate. The film thins by the

combination of outward fluid flow and evaporation.
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The students performed the following experiments
e Synthesis of Stannic Oxide (SnO;) thin films on silicon and glass substrate
e Synthesis of Zinc Oxide (ZnO) thin films on silicon and glass substrate

and studied their characteristics.

Preparation of thin film Prepared Thin film
Chemical
Workbench

Importance and
Relevance of
Chemical work
bench

» Laboratory
workbench includes

UV light and water
fixtures that enable

students to set up their experiments in workbench itself.

» Different floor (Granite) is provided to perform varying levels of heat
and chemical resistance, pH testing experiments.
Chemical wet bench capture, contain, and expel emissions generated by hazardous
chemicals
or chemical reactions. All laboratory experiments with chemicals should be done in
chemical
wet bench. While it is possible to predict the release of undesirable or hazardous
effluents in
most laboratory operations, surprises can always happen. Therefore, the chemical wet
bench

offers an extra measure of protection.
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Conclusion

Department profusely thank DBT for funding under star college scheme. With this, the
Department could upgrade the lab facilities and conducted training program. Consumables were
utilized completely for the lab experiments and students were benefitted with additional skills
and knowledge. The students also got exposure to research culture.

We look forward for the scheme to be continued so that the department can conduct many more
such workshops and training programs for the students and make them industry ready. The

students can be placed in product manufacturing companies.

DEPARTMENT OF CHEMISTRY

The Department of Chemistry is thankful to the DBT for allotment of funds, which has
helped in purchase of requirements in the form of instruments. As there is a steady
increase in the number of students every year who apply for higher studies in
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international universities, there was a need to equip our students and enable them to be
competitive enough to meet the global standards. This required the improvisation of
infrastructure for which the following instruments had to be purchased.

Since most of the experiments in the syllabus involved the use of colorimetry, which
had the limitation of showing absorbance only in the visible range, the substances which
show absorbance in the UV range could not be estimated. Also, the accuracy of the
results with colorimetry was not satisfactory. Therefore spectrophotometer was
required to overcome the limitations. Flame photometer was required to estimate the
amount of alkali metals and calcium in very low concentration, which could not be
otherwise possible with the conventional volumetric method.

UV-VIS-SYSTRONICS SPECTROPHOTOMETER 104 and SYSTRONICS
FLAME PHOTOMETER 130 was purchased.
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The syllabus was designed in such a way that the instruments were used by second
and third year students for practical experiments.

The following experiments were included for practicals for fourth and sixth semester
students. It helped in determination of the following through spectrophotometric
method -

- Total phenolic content in amla (goose berry)
- Chlorophyll content in leaves.
- Ammonia content in given sample of effluents.
- Ascorbic acid content in various samples of citrus fruits.
And
- Sodium content in a given sample of water by flame photometric method.

Students found it extremely interesting to do various experiments and discuss the
outcome of the results. They were amazed at the plethora of projects that can be done
with these instruments and many have used them in the elective paper.
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Infact the current final semester students who have entrepreneurial chemistry as their
elective paper have done ‘Determination of hydroquinone content in different brands
of cosmetics by spectrophotometric method’.

Qutcome —in a nutshell

With the positive feedback from students after using these instruments, supported by
the DBT funding, the department intends to enhance it further with many such
instruments so that every individual student could have access to the instruments, so
that they get greater interest in the field of research. This would develop a scientific
temper in students and attract a large number of students to pursue chemistry hoping to
create many women researchers and entrepreneurs capable of making a difference in
society. Therefore the department is looking forward for further funding from DBT to
fulfill the above mentioned reasons. We once again thank in advance for the positive
response from the DBT.
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DEPARTMENT OF ZOOLOGY

The department of Zoology has been recognized as star college by DBT vide order No.
102/IFD/SAN/1600/2017-18 dated 12.07.2017 For the period 2017-2018

The department had proposed list of topics/experiments introduced in practicals in
addition to regular theory syllabus, from semester I to semester VI. The financial
funding by DBT under Star college has supported teaching with hands on experience
to students. The experiments proposed have been conducted and funds utilized from
DBT.

The traditional way of teaching in pre-molecular biology time had helped students
understand concepts of basic science subjects theoretically. Some subjects were taught
as special papers. Subjects such as Non- Chordata and Chordata with anatomy,
histology, cell biology, ecology, ethology, developmental biology, evolution and
genetics was taught. Not all subjects could be taught for students to get hands on
training.

The funding by DBT under non-recurring head has enhanced the teachers to purchase
accessories to make practical’s more students centric in learning and performing lab
experiments. Microtome workshop conducted helped students to gain experience in
making paraffin blocks, processing and slide preparation (earlier students only got a
prepared slide only staining was taught in practical lab. Workshop helped them to learn
dissection for material for processing, block making, after fixation and sectioning which
helped them to know of microtome, parts of microtome and the skill developed in
making slides for histopathological study. This skill development may help students
to be lab technician or employed in a diagnostic lab which deals with histopathology
study in diagnosis. This exercise helped students in [V semester.

We as faculty are able to explain the traditional method of slide making with
modern automated method in making slides for histopathological study.
Outcome is students develop skills in making slides.
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Skill development of making slides

Drosophila lab experiments have helped students of II semester helps to understand in
detail of insect taxonomy, morphology and life cycle which helps in identification of
species and development by studying Drosophila. Culturing and maintenance of wild
type and mutants (body color, eye color and wing mutants). In III and IV semesters cell
biology and histology are subjects studied by students through this semester the
student/s gain knowledge and hands on experience by dissecting salivary glands of 3™
instar larva/e as part of their cell biology subject.

In V semester students have genetics as subject. With years of research and teaching
department has tried to bridge the gap in learning methods which further motivated
student/s to take up research after their post- graduation. Abstract topics such as lethal
genes have been understood by students by performing experiments in lab by procuring
the strains from NCBS Fly facility centre, as colloborative effort with Technology
Scientist Dr Deepti Trivedi in bringing out a kit for lab experiment.(Certificate
enclosed).In proposal we had mentioned Drosophila lab but infrastructure budget
prosed was 2 lakhs but budget allocated did not permit us to establish lab instead we
sought help by NCBS Fly facility centre for procuring fly stocks.

In semester VI we have introduced Ecology and Research methodology as optional
paper chemicals and glass ware purchased under recurring head has enhanced to
perform individual experiments which has given students an insight to pursue research
and design need based individual experiments. Students have submitted individual
project report assessed by external examiners.
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Physiology, the functional aspect is taught in theory, but applied physiology as
optional paper helps students to know principle and working of sphymamanometer,
stethoscope and ECG as part of practicals under lab techniques, subject experts were
invited as guest speakers. DrPremJayarajan, Head, Department of Physiology,
Sapthagiri college of Medical sciences andMs Smitha were invited for demonstration
of using above instruments. These were purchased under non recurring head of accounts
under Star college DBT funds. Students feedback was very good as they were
enthusiastic as they had hands on experience using the gadgets as measure blood
pressure, heart beat or pulse with sphymamanometer as they could help people at home
for recording. We have bought a few as this time demonstration was in small group of
3-4 students, next time we plan to buy more to give training for individual student. Also
plan to introduce few more experiments and plan to buy glucometers to measure sugar
levels of blood.insert

Pics of demo

Optional paper introduced this semester Neurobiology has justified the students
learning abilities as their topics range from study of basics to higher level of learning
under nonrecurring head department has purchased kits to make their lab experiments
as hands on experience.(Geeta and Vimala) to give writeup and pics.

The introduction of an elective paper ‘Neurobiology ‘in the VI semester required a lot
of forethought and discussion. The research prospects in the field of neurobiology
are promising. The need to have an extensive knowledge of biology especially —
Zoology is important to learn about the psychological aspect of behaviour.

The subdivisions such as, BioPsychology and Biophysiology is a systematic
combination of Zoology and Psychology.

Neurobiology to be completely understood requires the students to have knowledge of-

a.anatomy of the nervous system,

b.the physiology of the same and

c. the biochemistry involved in the functioning of the nervous system and how the
neruotransmitters work etc.

Any aspect of behavioural science has tobe learnt in the light of how the nervous system
is responsible and what are the centres in the brain that control it.

Due to the above mentioned reasons we have introduced the paper as an elective in the
VI semester.

The theory and practical component was formulated with consultation with the
Department of Psychology.

We have utilized the non recurringfunds from the DBT- Star college to purchase
sets of laboratory Kkits to perform the experiments mentioned in the syllabus.
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In order to connect learning to apply concepts for research and to further to motivate
many students, Zoology department has taken an initiative to conduct a faculty
trainingprogram along with other departments recognized by DBT as star college for
staff inhouse, other college/s and students a two day training program with
collaboration with NCBS, on 1*' and 2"®March 2018. This has led the Institution to plan
interdisciplinary topics for research projects which helps in peer learning process i.c.,
we have PG courses in physical and biological sciences.

Invitation, certificate, interaction with Dr. Vijay Raghavan and feedback from Resource
persons of NCBS is enclosed, videos photographs and a google group is formed.

We are grateful to Department of Biotechnology, which has recognized our dept and
other depts of MCC under Star college status which is recognition for MCC,
Autonomous, and a premier institution in Bengaluru for women. Day 1 MCC
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Do Facwns ey

As part of CDP activity zoology department initiated sparrow conservation for

school children and their parents. Guest speaker invited was Mr Prasad Geeta kindly
fill in details

1—
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SPARROW CONSERVATION LECTURE

Sparrow Conservation Lecture was conducted through DBT Star college scheme
funding for school teachers and students

Sparrow nests for distribution
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D

MOUNT CARMEL COLLEGE AUTONOMOUS, BENGALURU

SPARROW CONSERVATION PROJECT
A CDP initiative by

The Department of Megy
R

Venve: Dept. of Zoology
Mount Carmel College Autonomous,
58, Palace road, Bengaluru - 560052

Co-ordinator
Dr. Geete Mohan
Contact us: sparrowconservation2018@gmail.com
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DEPARTMENT OF MATHEMATICS

INTRODUCTION

MATLAB (matrix laboratory) is a multi-paradigm numerical

computing environment.

A proprietary ~ programming  language developed by MathWorks, MATLAB
allows matrix manipulations, plotting of functions and data, implementation
of algorithms, creation of user interfaces, and interfacing with programs written in
other languages,including C, C++, C#, Java, Fortran and Python. Although
MATLAB is intended primarily for numerical computing, an optional toolbox uses
the MuPAD symbolic engine, allowing access to symbolic computing abilities. An
additional package, Simulink, adds graphical multi-domain simulation and model-
based design for dynamic and embedded systems. As of 2017, MATLAB has roughly
1 million users across industry and academia. MATLAB users come from various
backgrounds of engineering, science, and economics. The Matlab software helps in
the visualization of 3-D mathematical models. Interdisciplinary subjects can be

modeled using Matlab.

AIM

v' To foster experimental, problem-oriented and discovery learning of
mathematics.

v" To prove that the activity-centered mathematics laboratory places the student in
a problem solving situation and then through self exploration and discovery
habituates the student into providing a solution to the problem based on her
experience, needs, and interests.

v To provide greater scope for individual participation in the process of learning
and becoming autonomous learners.

v To help the student build interest and confidence in learning the subject.

Non-Recurring

Using DBT fund 12 desktop computers were purchased with the configuration - System
Core-i5 7" Gen /4GB RAM/1TB HDD/1GB Graphic Card/18.5” LG Monitor. And the

remaining amount was utilized for the networking of the computer lab. This facilitated
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the enhancement of the existing infrastructure for effective utilization by the students

for regular MATLAB practicals listed in I to VI semester syllabus.

Recurrin

To introduce some of the latest topics in mathematics in the curriculum and to make
the course more job oriented, 3 new tool boxes namely Curve Fitting Tool box, Image

Processing Tool box and Computer Vision were added to the existing.

Student workshop/ training programme in - “MATLAB - Basic Functions and

Image Processing”

- was held on 5" March 2018

Resource persons

1. PRAMOD KUMAR NAIK, Senior Application Engineer in CoreEL
Technologies,Bangalore (Mathworks products).

2. MANISANKAR, Application Engineer in CoreEL Technologies, Bangalore
(Mathworks products).

OBJECTIVES OF THE WORKSHOP

A one day hands on workshop was conducted on MATLAB and Image Processing by
the department at Mount Carmel College, Bangalore for 3™ year B.Sc. Mathematics
students (60 students)

The specific objectives of the workshop were:
1. Understanding the basics of MATLAB.
2. Plotting basic graphs in MATLAB.

3. Basic Image Processing Functions.
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Outcome of training:

The grant has helped in extending the existing practicals to more students and faculty.
Workshop was conducted for our students and faculty and hands-on training was given.
This also helped in popularizing basic sciences. The Matlab software helps in the

visualization of 3-D mathematical models.

Experimental demonstration of MATLAB software

- On 23%Feb 2018

Faculty members of the department conducted an experimental demonstration on the
following
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Basic operations using Matlab and demo of tool

boxes .

1. Programs to create and work with arrays of numbers.

2. Polynomials using Matlab

3. Programs to illustrate the limit of a function.

4. Programs to find Taylor series of one variable and two variables.

5. Programs to find the derivatives of a function and partial derivative of

functions.

6. Programs to plot standard Cartesian curves and standard Polar curves
7. Programs to find integrals and improper integrals-beta and gamma functions.

Students and faculty members of department of mathematics of Govt. Science
college, Bangalore also participated in this programme.
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Acknowledgement

We would like to specially acknowledge DBT for providing fund under the star
department scheme. The sanctioned fund is completely utilized for improvising the
facilities in the computer lab by including more number of computers and MATLAB
tool boxes along with the up gradation of the software which in turn helped the
department in introducing new research oriented topics in the curriculum. We look
forward to the extension of such kinds of funding in the future too.
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SUMMARY

Mount Carmel College has been granted the Star College status in 2017 (Reference No.
BT/HRD/11/04/2017) from DBT, Ministry of Science and Technology, Govt. of India, for seven
Science departments (Botany, Chemistry, Electronics, Mathematics Microbiology, Physics and
Zoology). The funding has been of great value addition in terms of Curriculum Enhancement
Programme, Training programme and Skill Development through FDP (Faculty Development
Programme).

Each department successfully fulfilled the criterion as per the proposal. Departments were able to
utilize the recurring and non-recurring grants judiciously and rationally to enhance their
curriculum, skill based learning, increased the number of basic instruments to perform lab
experiment for undergraduate students, improvised the existing infrastructure and training
programmes for teachers and students. Detailed report about the fund utilization, training has been
enclosed, which explains the usage of funds and outcome cum benefits in detail in their respective
departmental reports.

Department of Microbiology introduced Clinical Microbiology and Microbial Ecology as part of
their curriculum, due to which the students got exposure of the stated papers in their under-graduate
course, which would definitely lay a good foundation for their higher learning.

Department of Botany did exclusive work on an indigenous plant (i.e.) Aervalanta, which plays a
vital role in preparation of ayurvedic medicine.

Department of Physics conducted training programme / workshops in Astronomy and Astro
Physics and also imbibed research culture among students through Educational visits to IISc and
VITM.

Department of Electronics organized training programmes on SCADA and PLC — apart form their
curriculum. Workshop was conducted in association with — Prolific Systems And Technologies

Pvt Limited.

Department of Chemistry extended their existing infrastructure through procurement of UV-VIS-
Systronics Spectrophotometer 104 and Systronics Flame Photometer 130 - which enhanced the

equipment — student ratio.



Department of Zoology conducted training programmes / Lecture Series on histopathological
study, Sparrow Conservation and Sphygmomanometer Demonstration. The Department
conducted an inter-disciplinary 2 Day Faculty Training Programme in collaboration with NCBS

— on Drosophilla (as a research model cum teaching tool).

Department of Mathematics organized Student workshop/ training programme in — ‘MATLAB -
Basic Functions and Image Processing’. Workshop was conducted for both students and faculty in
the form of hands-on training. The Matlab software helps in the visualization of 3-D mathematical

models.

To conclude, I would like to profusely thank DBT for funding under star college scheme, on behalf of
the college. With the Funding, the college could upgrade and enhance the lab facilities and conducted

various skill-based training programmes.

Looking forward for the continuous support.

Dr. Uma V
Co-ordinator,

DBT-Star College Scheme



