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DEPARTMENT OF MICROBIOLOGY 

 

The department of Microbiology would like to thank DBT for funding under theStar College 

Scheme (for the 3rd year). This has enabled the department to train students to think out of the 

box and execute the new ideas through various experiments conducted, as part of the proposed 

activities for the year. It has given a great opportunity for students to improve their practical 

skills and knowledge in the field of Microbiology. 

New projects were conducted under the following papers of the VIth Semester: 

1) Paper 8: Elective - Microbial Ecology  

2) Paper 8: Elective - Clinical Microbiology  

The projects, workshops and activities conducted utilizing the funds were: 

1. Analysis of drinking water from various public places using MPN method. 

2. Study of bacterial flora associated with :- mobile phone covers, toothbrushes, and coins 

3. Comparison of microbial flora in kitchen sponge and coconut husk 

4. Efficacy of different hand sanitizers on micro flora on the palm surface of the hand. 

5. Comparative study on potency of different commercial floor cleaners. 

6. Study of eggs from intestinal worms (Helminths) infecting humans 

7. Factors affecting the production of citric acid from Aspergillus niger isolated from 

spoilt oranges 

a. Workshop on rheumatoid Factor Test (RF test) 

b. ‘Switching on’ the Lac operon in E.coli 

8. Industrial visit to Gone Mad chocolate factory, Bommasandra and Sula Vineyards, 

Channapatna 

9. CDP (Community Development Program) – Joy of giving – Christmas 2019 

ANALYSIS OF DRINKING WATER FROM VARIOUS PUBLIC PLACES USING 

MPN METHOD 

INTRODUCTION 

Water plays a central role in organ functioning and metabolic activities of human body. If water 

is polluted with faecal matter, it spreads diseases among consumers. Most Probable Number 

(MPN) is a method used to estimate the concentration of viable microorganisms in a sample 

by means of replicate liquid broth growth in ten-fold dilution. It is commonly used in estimating 

microbial population in soil, water, agricultural products etc. 
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What are Coliforms? 

The coliform group includes a broad diversity in terms of genus and species, the Escherichia 

and Enterobacter. This group is defined as ‘all aerobic and facultative Gram-negative non-

spore-forming bacilli which ferment lactose with gas production’. The identification of the 

group can be limited to the following characteristics: 

a) Ability to ferment lactose with gas formation in nutrient lactose broth followed by 

b) Ability to grow on the surface of eosin-methylene blue agar. 

c) The organisms isolated from these mediums should ferment lactose in nutrient lactose 

broth.  

The presence of even few faecal coliform bacteria would indicate that the water probably has 

faecal contamination, making the water unsafe for consumption. 

MATERIALS AND METHODS  

1. Water samples 

2. Media:  

a. Mac Conkey Broth 

b. Lactose broth 

c. EMB (Eosin Methylene Blue) agar 

d. Endo agar 

3. Test tubes of various capacities (20ml, 10ml, 5ml),  

4. Durham tube 

5. Petriplates 

6. Sterile pipettes 

SAMPLE COLLECTION: water samples were collected in clean water bottles from different 

public places like- railway stations, bus stands and malls. 

PHYSICAL PARAMETERS OF WATER SAMPLES: 

Location Colour Odour Turbidity pH 

Shivajinagar bus stand Colourless unpleasant clear 7.40 

Majestic bus stand Colourless odourless clear 7.32 

KR Market bus stand Colourless unpleasant clear 7.86 

Majestic railway station Colourless odourless clear 8.08 
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Cantonment railway                                                 

station 
Colourless unpleasant clear 7.70 

Yeshwanthpur railway 

station 
Colourless unpleasant clear 7.57 

Mantri mall Colourless unpleasant clear 8.10 

Garuda mall Colourless odourless clear 6.98 

Orion mall  Colourless odourless clear 7.18 

 

The conventional test for the detection of coliforms in drinking water involves a three-stage 

test procedure: 

➢ Presumptive test  

➢ Confirmed test 

➢ Completed test 

1. PRESUMPTIVE TEST 

The presumptive test is a screening test to sample water for the presence of coliform organisms. 

If the presumptive test is negative, no further testing is performed, and the water source is 

considered microbiologically safe. If, however, any tube in the series shows acid and gas, the 

water is considered unsafe and the confirmed test is performed on the tube displaying a positive 

reaction.  

Procedure: 

1. Prepare medium (Mac Conkey broth) in single and double strength concentration. 

2. Dispense the double strength medium in 10 tubes (10ml in each tube) and single 

strength medium in 5 tubes (10 ml in each tube) and add a Durham tube in inverted 

position. 

3. Using a sterile pipette add 10 ml of water to 5 tubes containing 10 ml double 

strength medium. 

4. Similarly add 1 ml of water to 5 tubes containing 10 ml single strength medium 

and 0.1 ml water to remaining 5 tubes containing 10 ml single strength medium. 

5. Incubate all the tubes at 37°C for 24 to 48 hrs. 

6. Compare the number of tubes giving positive reaction to a standard Mac Crady 

chart and record the number of bacteria present in it. 
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Result: 

After incubation, the test tubes in which lactose fermentation with production of gas and acid 

was counted. By referring to MacCradychart, the MPN of coliform in 100ml water was 

estimated as follows: 

OCATION 
POSITIVE RESULTS SHOWN FOR MPN PER 

 100 ml 10 ml 1 ml 0.1 ml  

Shivajinagar bus stand 2 - -  4.5 

Majestic bus stand 3 3 2  24 

KR market bus stand 1 3 -  8.3 

Majestic railway station 3 4 -  21 

Cantonment railway station - - -  - 

Yeshwanthpur railway 

station 
3 4 -  21 

Mantri mall 5 1 -  33 

Garuda mall 2 - -  4.5 

Orion mall - - -  - 

 

GALLERY 

 

Shivajinagar bus stand                    Majestic bus stand 
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    KR Market bus stand                         Majestic railway station 

 

 

Cantonment railway station           Yeshwanthpur railway station 

 

                 Mantri mall                                                                   Garuda mall 
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Orion mall 

2. CONFIRMED TEST 

To demonstrate the aerobic nature of the coliforms, a loopful of the culture from the positive 

tubes are streaked on to EMB and Endo Agar plates. The growth in the MacConkey broth 

maybe due to many species of bacteria in addition to the coliform organisms. The coliform 

group is able to grow but the anaerobic spore formers are eliminated as they are unable to grow 

aerobically. The dyes in the medium also act as a deterrent to many of the undesirable bacteria. 

The EMB and Endo agar give coliform colonies a distinctive appearance that aids in their 

identification. Following incubation at 37°C for 24 hours the plates are examined for presence 

of typical colonies. 

Result: 

 

EMB agar plates showing typical colonies (with metallic sheen) and 

 atypical colonies (pink colour mucoid colonies) 
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3. COMPLETED TEST 

To make sure that either typical or atypical colonies are members of the coliform group, 

EKJIMAN’S test is performed. The colonies are and inoculated into lactose broth. The tubes 

are incubated at 44°C for 24-48 hours and are checked for turbidity. These tests eliminate the 

aerobic, lactose-fermenting, gram positive spore formers. 

Result: 

 

CONCLUSION 

1. PRESUMPTIVE TEST  MPN results for the tested water samples were found to be: 
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2. CONFIRMATORY TEST 

LOCATION MEDIA OBSERVATION 

Shivajinagar bus stand Endo agar 
Lactose fermenting colonies with green metallic 

sheen. 

Majestic bus stand Endo agar 
Lactose fermenting pink colonies with green 

metallic sheen 

KR market bus stand 

EMB agar 
Lactose fermenting, purple colonies with green 

metallic sheen 

Endo agar 
Lactose fermenting pink colonies with metallic 

sheen 

Majestic railway station 

EMB agar Lactose fermenting, atypical pink colonies 

Endo agar Lactose fermenting, atypical pink colonies.  

Yeshwanthpur railway station Endo agar 
Lactose fermenting, pink colonies with metallic 

sheen 

Mantri mall EMB agar Lactose fermenting, pinkish purple colonies  

Garuda mall EMB agar 
Lactose fermenting, pink colonies with green 

metallic sheen 

3.COMPLETED TEST 

LOCATION TURBIDITY ORGANISM 

Shivajinagar bus stand Positive Escherichia coli 

Majestic bus stand Positive Escherichia coli 

KR market bus stand Positive Escherichia coli 

Majestic railway station Positive Escherichia coli 

Yeshwanthpur railway station Positive Escherichia coli 

Mantri mall Positive Escherichia coli 

Garuda mall Positive Escherichia coli 

 



DBT –Star college Scheme Report, Mount Carmel College (Autonomous) – 2019 - 20 

 

11 

 

This potability test showed that the drinking water available at Orion Mall and Cantonment 

Railway station is safe for drinking, whereas, all the other areas from where the drinking water 

was sampled are unfit for consumption due to presence of coliforms. 

GALLERY 
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STUDY OF BACTERIAL FLORA ASSOCIATED WITH:-MOBILE PHONE 

COVERS, TOOTHBRUSHES and COINS 

1) Micro flora associated with mobile phone covers 

The mobile phones have become an inevitable part of life for communication everywhere. 

Mobile phones may harbour a variety of micro-organisms as it is one of the most commonly 

used objects today. This study aimed to examine the presence of bacteria on the surfaces of cell 

phones that are used frequently by college students.  

People rarely disinfect mobile phones and they are cumbersome to clean. As a result, these 

devices have the potential for contamination with various bacterial agents. So, the present study 

aimed to investigate the presence of bacterial flora on cell phones that are frequently used by 

students. 

MATERIALS AND METHODS 

Requirements: Nutrient Agar, Potato Dextrose agar, Petri plates, cotton 

swabs. 

Samples were collected aseptically by rolling sterile cotton swabs over the 

exposed surfaces of the mobile phone covers and then inoculated on 

Nutrient agar and Potato Dextrose agar plates and incubated aerobically.  

After incubation, plates were examined for microbial growth. 

OBSERVATION 

 

Bacterial colonies on Nutrient agar 

No fungal growth was seen on PDA plates 
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Colony characteristics 

Colony Size Shape Margin Elevation Opacity Colour Consistency Texture 
Gram 

Character 

1 Pin 

point 
Circular Entire Raised Translucent Cream Mucoid Smooth 

Gram positive 

cocci 

2 0.2mm Circular Entire Raised Translucent Cream Mucoid Smooth 
Gram positive 

bacilli 

3 0.3mm Circular Entire Raised Opaque White Buttery Rough 
Gram positive 

bacilli 

4 0.2mm Circular Entire Raised Transparent 
Golden 

brown 
Mucoid Smooth 

Gram positive 

bacilli 

 

 

Fig. a        Fig. b 

 

Fig. c        Fig. d 

FIGURES: a. Gram positive cocci, b. Gram positive bacilli, 

c. Gram positive bacilli, d. Gram positive bacilli 
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RESULT 

A variety of Gram-positive cocci and bacilli were on gram staining the isolated colonies. This 

proves our hypotheses that mobile phone covers can be a possible medium for spread of 

potentially infectious micro-organisms. 

B) Microbial contamination of toothbrushes 

Toothbrushes play an essential role in oral hygiene and are commonly found in both 

community and hospital settings. Toothbrushes may play a significant role in disease 

transmission and increase the risk of infection since they can serve as a reservoir for 

microorganisms in healthy, oral-diseased and medically ill adults. Toothbrushes can become 

contaminated from the oral cavity, environment, hands, aerosol, and storage containers. 

Bacteria which attach to, accumulate, and survive on toothbrushes may be transmitted to the 

individual causing disease. 

MATERIALS AND METHODS 

Requirements: Nutrient agar, Potato Dextrose agar, used toothbrush, unused toothbrush 

(control), Nutrient broth 

Tooth brush from a student who follows her normal oral hygiene practices was collected along 

with an unused, unopened tooth brush of the same brand. Each toothbrush was then decapitated 

and the bristles were transferred to conical flasks each containing 100ml Nutrient broth. These 

flasks were incubated at 37°C for 18hr. The overnight culture was then streaked onto Nutrient 

agar and Potato Dextrose agar. These plates were studied for the bacterial and fungal growth. 

 

 

 

 

 

 

Experimental: NB inoculated with bristles of used 

toothbrush. Turbidity observed. 

Control- NB inoculated with unused 

tooth brush. No turbidity observed. 
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OBSERVATIONS: 

 

Colony characteristics 

Colony Size Shape Margin Eleation Opacity Colour Consistency Texture 
Gram 

Character 

1 0.5mm Regular Scalloped Flat Translucent 
Yellowish 

white 
Buttery Smooth 

Gram 

positive 

cocci 

2 
Pin 

point 
Circular Entire 

Low 

convex 
Opaque White Mucoid Smooth 

Gram 

positive 

short rods 

3 0.1mm Circular Entire 
Low 

convex 
Opaque White Buttery Smooth 

Gram 

positive 

cocci 

 

NA plates with 

bacterial growth. No 

fungal growth 

observed on PDA 

plates 
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Fig. a     Fig. b      Fig. c 

Figures: a. Gram positive cocci, b. Gram positive short rods 

and Actinomycetes (filamentous), c. Gram positive cocci 

RESULT 

The used toothbrush was not bacteria free as we were able to isolate a variety of Gram positive 

bacteria. However, no fungal growth was seen. This emphasizes the need to exercise proper 

oral hygiene practices as tooth brushes can be a source of possible pathogenic microorganisms 

capable of causing infections through transient bacteremia. 

C) Microbial flora on coin 

Money is one of the most frequently passed items in the world. During its passing, money can 

get contaminated and may thus play a role in the transmission of microorganisms to other 

people. For example, money may get contaminated with microorganisms from the respiratory- 

and gastro-intestinal tract during counting. Money is not usually suitable for the survival of 

microorganisms, except for some that are resistant to external conditions and non-resistant 

forms of spores. In addition, the general hygiene levels of a community or society may 

contribute to the amount of microbes found on coins and notes, and thus the chance of 

transmission during handling of money. The aim of this study was to ascertain the survival 

status of bacteria on coins from different students around the campus. 

A descriptive qualitative study was conducted taking many samples of coins (currency) 

collected from different students. The coins were analyzed for the presence of microorganisms. 
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MATERIALS AND METHODS 

Requirements: Coins, Nutrient agar, Potato Dextrose agar, saline, forceps, teasing needle. 

The coins were placed, aseptically; in a conical flask containing 100ml of sterile saline and 

then subjected to shaker conditions in a bacteriological incubator for 20 minutes so that 

microbes adhered over the coin surface come out to normal saline. The saline was then streaked 

onto Nutrient agar and Potato dextrose agar. The plates were incubated at 37°C for NA and 

27°C for PDA plates. The plates were observed for microbial growth. 

OBSERVATION 

 

 

 

 

 

Colony characteristics: 

 

Colony Size Shape Margin Elevation Opacity Colour Consistency Texture 
Gram 

Character 

1 0.1mm Regular Entire Raised Opaque Yellow Mucoid Smooth 

Gram 

positive 

short rods 

2 0.1mm Regular Entire Raised Opaque White Mucoid Smooth 

Gram 

positive 

cocci 

 

 

Fungal growth on 

PDA plates 

Bacterial colonies on 

NA plate 
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Fig. a     Fig. b 

Figures: a. Gram positive short rods, b. Gram positive cocci 

Potato 

Dextrose agar 
Surface Sub-surface Appearance 

Microscopic 

view 

1 White Cream 
Elevated, 

cottony 
Rhizopus 

 

 

 

RESULT 

Our experiment showed the growth of bacteria as well as fungi (Rhizopus), however the 

microbial load was less. 

C. Comparison of flora in kitchen sponge and coconut husk 

Kitchen sponges are among the possible sources of contaminants in food establishments. The 

main purpose of the current study was, therefore, to assess the microbiological safety of 

sponges.  

During the cleaning of kitchen utensils, the prewashing and washing steps are usually carried 

out using sponges in order to remove food residues. In due course, some parts of the food 

residues could adhere to the sponges. Food remains, together with humidity retained in 

sponges, tender a positive environment for growth and survival of bacteria. Coconut husk is 
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believed to be more effective than kitchen sponge in cleaning, as it naturally keeps the 

microorganisms away.  

Microflora in kitchen sponge and coconut husk was studied. 

MATERIALS AND METHODS 

Requirements: Kitchen sponge (unused and used), coconut husk (unused and used), Nutrient 

agar, Potato Dextrose agar, Petri plates, Nutrient broth. 

Coconut husk and kitchen sponge were used to clean the same utensils for a brief period of 

time. These were then transferred aseptically into flasks containing 100ml nutrient broth. The 

flasks were incubated at 37°C for 24 hr. A loop full of this culture was then streaked onto NA 

and PDA plates. The plates were observed for microbial growth. Unused coconut husk and 

kitchen sponge were used as controls. 

 

 

 

 

NB inoculated with used coconut 

husk and kitchen sponge 
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OBSERVATIONS: 

 

NA plates showing growth of bacterial colonies from coconut husk 

 

NA plates showing growth of bacterial colonies from kitchen sponge. 

 

 

Control-NB inoculated with unused husk and sponge After incubation at 37°C for 18hr 
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Colony characteristics 

 Kitchen sponge 

Colony Size Shape Margin Elevation Opacity Color Consistency 
Text

ure 

Gram 

Character 

1 
0.4 

mm 
Irregular Scalloped Flat Opaque 

Yellowish 

white 
Buttery 

Smo

oth 

Gram 

positive 

short rods 

2 
0.2 

mm 
Irregular Scalloped Flat 

Transluc

ent 
White Buttery 

Smo

oth 

Gram 

positive 

bacilli 

3 
Pin 

point 
Circular Entire Flat Opaque White Buttery 

Smo

oth 

Gram 

positive 

short rods 

4 
0.2 

mm 
Circular Entire 

Low 

convex 
Opaque Pink Buttery 

Smo

oth 

Gram 

positive 

bacilli 

 

   

 Fig. a     Fig. b 

   

Fig. c     Fig. d 

Figures: Gram positive short rods, b. Gram positive bacilli, 

c. Gram positive short rods, d. Gram positive bacilli 
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Coconut husk: 

Colony Size Shape Margin Elevation Opacity Colour Consis-tency 
Text

ure 

Gram 

Character 

1 
0.4

mm 
Irregular Scalloped Flat Opaque 

Yellowish 

white 
Buttery 

Smo

oth 

Gram 

positive 

cocci 

2 
0.1

mm 
Circular Entire Flat Opaque White Buttery 

Smo

oth 

Gram 

positive 

short rods 

3 
0.3

mm 
Circular Scalloped Flat 

Transluc

ent 
White Buttery 

Smo

oth 

Gram 

positive 

short rods 

 

 

Fig. a    Fig. b          Fig. c 

Figures: a. Gram positive cocci, b. Gram positive bacilli, c. Gram positive bacilli 

RESULT 

The overnight culture with kitchen sponge showed more turbidity than that of coconut husk. 

Gram positive short rods were found both in kitchen sponge and coconut husk. Gram positive 

bacilli were unique to kitchen sponge as compared to those on the coconut husk. 

D) Efficacy of hand sanitizers 

Hand sanitizers are in great use in the present day. Hands are considered to be the primary route 

for transmitting microbes and infections to the individuals. Personal as well as hand hygiene is 

important to prevent many communicable diseases. The Centre for Disease Control and 

Prevention, the World Health Organization, and many other health experts promote hand 

hygiene as the single most important measure in the prevention of hospital-acquired infections. 
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Traditionally, microbe habitation on hands is divided into resident and transient floras. 

Involved resident floras are commonly Staphylococcus aureus, Staphylococcus epidermidis, 

and Enterococcus faecalis that colonize the deeper skin layers and are resistant to mechanical 

removal. The transient floras consist of S. aureus, Escherichia coli, and Pseudomonas 

aeruginosa that colonize the superficial layers of skin in a short period of time. 

Some products marketed to the public as antimicrobial hand sanitizers are not effective in 

reducing bacterial counts on hands. In fact, despite a label claim of “kills 99.9% of germs 

without water”, some studies have observed an apparent increase in the concentration of 

bacteria in handprints impressed on agar plates after cleansing. 

A similar study was carried out by comparing the bacterial load in handprints cleansed using 

Dettol, Lifebuoy and Himalaya sanitizers and also with regular hand washing.Efficacy 

Testing was conducted to test the product's intended purpose in order to substantiate those all-

important claims that appear on packaging or in advertisements. Handprints of unwashed hands 

were also taken. 

 

 

 

 

 

 

Control plates inoculated with the sanitizers used 
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OBSERVATIONS 

 

 

Himalaya sanitizer  Lifebuoy sanitizer  Dettol sanitizer 
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Unwashed hand     Washed hand 

 

RESULT 

It was observed that there was extensive growth of a particular type of bacteria on the plates 

with handprints of sanitized hands. It is surprising to note that the handprint of unwashed hand 

showed less micro flora than that of sanitizer. However, the diversity was higher in the plate 

with handprint of unwashed hand. Fungal growth was also observed on the plates with 

sanitizers. 

Washed hands showed the least micro flora among all the plates. Only bacterial growth was 

observed. 

There may have been an influence of external factors such as the period of use of sanitizer, 

sterility of sanitizers, and moisture content on the hand which may have contributed to the 

extensive microbial growth on the plates with handprints of sanitized hands. However, the 

efficacy of sanitizers is questionable. The growth of a range of bacteria and fungi indicates the 

ineffectiveness of sanitizers and propagates the need for employing proper hand washing 

techniques. 
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E) Efficacy of disinfectants 

Disinfectants commonly used in day to day life, in hospitals must be tested periodically to 

ascertain its efficacy and potency. While certain methods help in selecting the right dilution of 

disinfectants for use, others test the efficacy of disinfectants already in use. 

Disinfecting process validation is defined as “establishing documented evidence that a 

disinfection process will consistently remove or inactivate known or possible pathogens from 

inanimate objects”. 

We employed the disc diffusion method to test the efficacy of Lizol, Novel herbal floor cleaner, 

Nimyle herbal floor cleaner and Domes surface disinfectants by observing the zone of 

inhibition. This method involves applying disinfectants to separate, sterile filter paper discs. 

The discs are then placed on Muller Hinton agar that has been inoculated with the targeted 

bacterium-E.coli and the chemicals diffuse out of the discs into the agar where the bacteria 

have been inoculated. Although there are other factors that contribute to the diameter of zones 

of inhibition, (eg.whether the agent is water soluble and able to diffuse into the agar), larger 

zones typically correlate to increases inhibition effectiveness of the disinfectant. The diameter 

across in each zone is measured in millimetres. 

 

Disinfectants discs 

placed on Muller 

Hinton agar 
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Disinfectants (floor cleaners) used: 
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OBSERVATION AND RESULT 

 

 

 

 

 

 

 

 

S.NO. DISINFECTANT ZONE OF INHIBITION 

1 Harpic 2 cm 

2 Lizol 1.5 cm 

3 Herbal Green Apple - 

4 Domex 1.3 cm 

5 Nimyle Herbal floor cleaner - 

6 Novel Herbal floor cleaner - 

 

WORKSHOP 

The students of department of Microbiology conducted a workshop for Science students of 10 

different colleges in and around Bengaluru on September 13th, 2019. Two experiments were 

demonstrated to the students during the workshop: 

1) Rheumatoid Factor Test (RF test) 

 

Rheumatoid Factor Test was introduced in 2018 as part of the practical paper for 5th 

semester students (Paper 5: Immunology and Medical Microbiology). It is a kit-based 

test and uses latex agglutination technique. 

Agglutination is a reaction of clumping together of antigen-bearing cells, 

microorganisms or particles in the presence of specific antibodies (agglutinins) in a 

LIZOL 

NOVEL 

HERBAL 
HERBAL 

DISINFECTANT 

HARPIC 

NIMYLEHE

RBAL 
LIZOL DOMEX 
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suspension. Reaction time for agglutination to occur is shorter compared to other antigen-

antibody interactions. Latex agglutination makes use of latex particles which 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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‘Switching on’ the Lac operon in E. coli 

Francois Jacob and Jacques Monod were the first to propose a “Lac operon” model for lactose 

metabolism in E. coli, in 1961.  

 

 

(Picture taken from - Benjamin A. Pierce “Genetics. A Conceptual Approach”, W. H. 

Freeman and Company, 4th ed., 2012, pg 16) 

TEST SAMPLES 

 

 

 

 

 

 

 

POSITIVE AND 

NEGATIVE 

CONTROL 
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In this experiment, we check if the lac operon is ‘switched on’in E. coliby looking for 

the formation of the enzyme β galactosidase using a chromogenic substrate o-nitrophenyl 

galactopyranoside (ONPG). Different aliquots of lactose were used to induce the lac 

operon (namely, 20 mM, 40 mM and 60 mM) along with a control sample, without the 

addition of lactose. Since β galactosidase is an intracellular enzyme, toluene was used to 

disrupt the cells and obtain the enzyme in phosphate buffer. The enzyme acts on ONPG 

and cleaves it into galactose and nitrophenolate ion, which is yellow in colour. The 

intensity of the yellow colour was observed to be gradually increasing, depending on how 

much of thenitrophenolate ion is produced which intern is dependent on the amount 

lactose used to switch on the operon. 

 

 

Conducting this workshop gave an opportunity for the students to improve their oration skills, 

time management skills and instilled confidence in them to organize workshops in future.  
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STUDY OF EGGS- Trichuris trichura, Ascaris lumbricoides (Round worm), Ancylostoma 

duodenale (hookworm) and Necator americanus, Schistosoma,Enterobius vermicularis. 

Soil-transmitted helminths refer to the intestinal worms infecting humans that are transmitted 

through contaminated soil. Soil-transmitted helminth infection is found mainly in areas with 

warm and moist climates where sanitation and hygiene are poor, including in temperate zones 

during warmer months. An estimated 576-1,221 million people in the world are infected with 

hookworm and roundworm. The most serious helminth infections are acquired in poor tropical 

and subtropical areas, but some also occur in the developed world; other, less serious, infections 

are worldwide in distribution. Exposure to infection is influenced by climate, hygiene, food 

preferences, and contact with vectors. Diagnosis usually is based on microscopic examination 

of feces for eggs and larvae. Control depends largely on proper disposal of human feces and 

on personal hygiene. Definitive diagnosis requires finding characteristic eggs in feces. Eggs 

are usually so numerous in any severe infection involving worms that simple microscopic 

examination of a fecal smear is all that is necessary. Concentration techniques involving 

flotation or sedimentation of eggs also may be used. Techniques are available to estimate the 

intensity of an infection on the basis of the number of eggs in a measured stool sample. In case 

of whipworm infection, the symptoms are nonspecific, but the infection is readily diagnosed 

by identifying eggs in the feces. Enterobius vermicularisis diagnosed by finding eggs on 

perianal swabs made of Scotch tape. Therefore, study of eggs is a very important aspect of 

clinical diagnosis of these helminthic disorders. 
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Ancylostoma duodenale Trichuris trichuraAscaris lumbricoides 

 

 

SchistosomaEnterobius vermicularis 

Projects Undertaken by Students 

• Analysis of drinking water from various public places in Bengaluru (urban) using MPN 

method. 

• Study of bacterial flora associated with: - mobile phone covers, toothbrushes, and coins. 

• Comparison of flora in kitchen sponge and coconut husk 

• Efficacy of different hand sanitizers on microflora on the palmar surface of the hand. 

• Comparative study on potency of different commercial floor cleaners. 

• Factors affecting the production of citric acid from Aspergillus niger isolated from 

spoilt oranges 

Industrial visit 

Bridging the gap between industry and academia, the department organized an industrial visit 

to Gone Mad chocolate factory, Bommasandra and Kadu (Sula) vineyard, Channapatna, 

Bengaluru.  
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CDP (COMMUNITY DEVELOPMENT PROGRAM) – JOY OF GIVING – 

CHRISTMAS 2019 
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The department also conducted a CDP which involved charity-distribution of food during 

Christmas. This activity helped to imbibe a sense of social responsibility among the students. 

 

 

 

Training received by the faculty 

Dr. Sarayu Mohana, HOD and Assistant Professor and Ms. Anu Mariam Kurian, Assistant 

Professor, attended Refresher Course for college faculty in “Newer Trends in Immunology” 

sponsored by Indian Immunology Society on 25th January 2020, St. Joseph’s College, 

Bengaluru 

Exhibitions/Seminars/Training courses Conducted 

• Exhibition on “Efficacy of Hand Sanitizers” conducted on 23rd August as part of science 

day programme. 

• Workshop on “Instrumentation in a Microbiology Lab” for Home Science and Nutrition 

and Dietetics students of Mount Carmel College on 12th December 2019. 

Guest Lectures arranged 
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A guest lecture on “Skills, Career and Opportunities in Microbiology and Life Sciences"” 

by Dr. Nandakumar K.S., Principal Scientist, Bioscience Corporate R&D, ITC Life Sciences 

and Technology Center(LSTC), ITC Limited, Bengaluru on 18th January 2020. 
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DEPARTMENT OF BOTANY 

In modern times, the term alternative medicine became very common with focus on the idea of 

using the plants for medicinal use. The term medicinal plants include various types of plants 

used in herbalism or ingredients which can be used in drug development and synthesis. 

Medicinal plant frequently used as raw material for extraction of active ingredients which are 

used in the synthesis of different drugs (Hassan, 2012). Recently the World Health 

Organization estimated that 80% of the people worldwide rely on herbal medicines for some 

of their primary health care needs. According to WHO, around 21,000 plant species have the 

potential for being used as medicinal plants (Santosh et al., 1995). 

 

With this background for the 2019 – 20  final year undergraduate students choose Aerva lanata 

(L.) Juss. (Amaranthaceae) for pharmacognosy studies. The students were divided into smaller 

batches of 10 – 12 students batch. Each batch worked on the various pharmacognosy parameter. 

 

OBJECTIVES 

 

The authentic samples of Aerva lanata were collected from Tirunelveli during the month of 

August, 2019. Market samples were procured from Amazon online shopping platform. Both 

the samples were analyzed for Pharmacognostical, Physiochemical, Phytochemical and 

Fluorescence. 

The following parameters are the objectives of the present study 

● Pharmacognostical evaluation of authentic and market samples 

● Phytochemical evaluation of authentic and market samples 

● Fluorescence analysis of authentic and market samples with various solvents. 

● To assess the Anti- microbial activity of the plants against gram negative bacteria. 

● Evaluation of antioxidant activity by DPPH radical scavenging method. 

MATERIALS AND METHODS 

COLLECTION OF PLANT MATERIAL 

Aerva lanata was collected from Tirunelveli during the month of August, 2019. The plant was 

identified and authenticated using Flora of Madras Presidency with voucher specimens being 

deposited Mount Carmel College herbarium. The plants were shade dried and stored in an air 



DBT –Star college Scheme Report, Mount Carmel College (Autonomous) – 2019 - 20 

 

38 

 

tight container for further study. The dried plants were used for pharmacognostical, 

physiochemical, phytochemical, Fluorescence, antimicrobial and antioxidant paraments. 

PHARMACOGNOSTICAL EVALUATION 

Morphological features:  For external morphology the following details for the plants were 

recorded namely, plant height, stem surface, leaf characters – arrangement, shape, size, upper 

and lower surface Inflorescence  length, flowers – color, morphometric measurement, surface 

feature, bract and bracteole, sepal, corolla, androecium . 

Powder microscopy 

For powder microscopy the technique described by Raphael et al., 2015 was followed. The 

shade dried samples were moderately fine powdered using mortar and pestle and sieved 

through 355 µm sieve mesh. The powder was dusted on glass slide and cover slip was placed 

and observed under Labomed microscope under 4x, 10x and 40x to detect minute details of the 

samples and the observations were photographed. 

Vein clearing: For vein clearing the technique prescribed by Bob Harms 

(bioscieutexas.edu/prc) was followed. Leaves are collected and placed in Petri plates followed 

by addition of basic Fuchsin 1% aqueous solution. Covered Petri plates were left for overnight. 

The next day 10gms of sodium hydroxide was added and left overnight. Sodium hydroxide 

erodes most of the mesophyll tissue except the veins. The next day excess of sodium hydroxide 

was removed and washed multiple times with tap water. This is followed by placing the 

specimens in 50% ethanol for several days and followed by gradually replacing ethanol with 

xylene until the veins are clear. The specimen was then observed under a microscope for vein 

characters. 

PHYSICOCHEMICAL EVALUATION 

Aerva lanata  was analyzed through physicochemical parameters i.e., loss of drying, total ash 

value, acid insoluble ash, water soluble ash. The procedure for the same is described below:   

Determination of  Total Ash 

About 2g of accurately weighed, ground plant sample was taken in a previously weighed silica 

dish that was ignited in a muffle furnace by gradually increasing the. The ground dry sample 

was scattered in a fine even layer on the bottom of the dish. Incinerated by gradually increasing 

the heat not exceeding dull red heat (450°C) until it was freed from carbon. It was cooled and 

weighed. The percentage of ash with reference to the air dried plant sample was calculated. 
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Total ash % = Weight of total ash/Weight of sample taken  x 100 

Determination of Acid insoluble Ash 

The ash obtained in the process described under determination of total ash was boiled for 5 

minutes with 25ml of dilute hydrochloric acid. The insoluble matter was collected on an ashless 

filter paper. It was washed with hot water and ignited at 550°C to 600°C. It was weighed and 

the percentage of acid insoluble ash was calculated with reference to the air dried sample. 

Acid insoluble ash% = Weight of acid insoluble ash/ Weight of sample taken × 100 

 

Determination of Water insoluble Ash 

2 grams of sample  was boiled for 5 minutes with 25ml of water then the insoluble matter was 

collected on an ashless filter paper, hot water washings were given and ignited for 15 minutes 

at 450°C temperature. The difference in weight of ash and the insoluble matter represents the 

water soluble ash. The percentage of water soluble ash was calculated with reference to air 

dried drug. 

Water soluble ash value % = Weight of water soluble ash/ Weight of sample taken × 100 

 

PHYTOCHEMICAL SCREENING 

Phytochemical screening for carbohydrate, Protein, Alkaloid, Steroid, Glucose etc., has been 

carried about extraction of active phytochemicals in solvents such as Methanol, Ethanol and 

Petroleum Ether. 

Preparation of extracts for Preliminary Phytochemical Screening: 

Crude plant extract was prepared by the Soxhlet extraction method. 5 gm of powdered material 

was uniformly packed into a thimble and extracted with Methanol (150 ml), Petroleum ether 

(150ml) and ethanol (150ml). The process of extraction was continued for 18 – 24 hours. The 

extracts were concentrated by keeping in a water bath set at 55° C till all the solvent got 

evaporated. Dried extract was kept in refrigerator at 4°C for their future use in phytochemical 

analysis 

TABLE 1: Tests for various Phytochemical analysis 
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Sl. No. Secondary Metabolite Name of the test Methodology and confirmation 

of compounds 

1. Alkaloid Mayer’ test To 2 -3 ml of filtrate, fe2 drops of 

dilute Hydrochloric acid and 

Mayer’s reagent were added and 

shook well. Formation of yellow 

precipitate shows the presence of 

Alkaloids. 

2. Anthraquinones Borntrager’s test To the test solution, a few drops 

of Magnesium acetate 

solution(1%) were added. 

Formation of pink coloration 

indicates the presence of 

Anthraquinones  

3. Coumarin Alcoholic sodium 

hydroxide test 

To the 2 ml of extract add a few 

drops of alcoholic sodium 

hydroxide  and shake for  5 

minutes , the appearance of 

yellow colour indicates the 

presence of Coumarins. 

4. Flavones Shinoda Test To the test solution, add a few 

fragments of magnesium ribbon 

and a few drops of concentrated 

hydrochloric acid and boil for 

five minutes. 

Appearance of red and orange or 

red color indicates the presence 

of flavones. 

5. Phenol Ferric chloride test To the test solution, add a few 

drops of ferric chloride solution 

(1%). Appearance of bluish green 

or red color indicates the 

presence of phenol. 

6. Quinone Sulphuric acid test The 2 ml of test solution adds a 

few drops of concentrated 

Sulphuric acid. Formation of  red 

colour indicates the presence of 

Quinone 

7. Saponin Frothing/Foam test To 0.5ml of test solution 5ml of 

distilled water was added and 

shaken vigorously. Persistent 

lather formation indicates the 

presence of Saponin. 
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8. Tannin Ferric chloride test To the test solution, 5 drops of 

ferric chloride (5%) was added. 

Formation of green or brown 

color indicates the presence of 

tannins. 

9. Terpenoids Noller’s test The test solution was warmed 

with a piece of tin and a few 

drops of thionyl chloride. Violet 

or purple coloration indicates the 

presence of terpenoids. 

10. Xanthoprotien Nitric acid test To the test solution, a few drops 

of concentrated nitric acid and a 

few ml of ammonia were added. 

Appearance of a reddish 

precipitate indicates the presence 

of  xanthoprotein. 

11. Sugar Fehling’s Test To the  2ml test solution  equal 

volumes of Fehling’s solution A 
and B and heated. Formation of 

red color indicates the presence 

of sugars, 

 

FLUORESCENCE ANALYSIS  

The fresh plant material was collected and were shade dried and powdered into small fragments 

until fracture was uniform and smooth. The powders were subjected to successive extraction 

with different organic solvent.  The fluorescent property of the powdered drug extracts taken 

in different solvent systems were analyzed under Visible and UV long light (365 nm) according 

to the procedure described by Chase and Pratt. Specimens were recorded either as fluorescent 

(with color and intensity) or not fluorescent and their responses were Tabulated.  

ANTIMICROBIAL ACTIVITY 

The test organisms Klebsiella pneumoniae and Escherichia coli were isolated from previously 

isolated, identified and stored collections in the  Botany Department laboratory of Mount 

Carmel College. The micro-organisms were grown in the Mueller-Hinton broth medium.  The 

assay for antibacterial activity was carried by a well diffusion method. 20 ml of Mueller Hinton 

agar (Ref) medium was poured into sterile Petri plates and left to solidify. After solidification 

of the medium 120µml of bacterial broth was spread evenly. After inoculation, plates were 

dried for 15 minutes and 6 to 8mm were punched using sterile borers. Once wells were formed, 
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they were filled with (20-100µl)  of plant extracts at desired concentartion is introduced into 

well and blanks. Plates were incubated for 24 hours at 37°C to allow the leaf extract to diffuse 

through agar media to form zones of inhibition. The diameters of zone of inhibition for different 

extracts against different bacteria were measured in millimeter for further analysis.  

Steps involved in in vitro analysis: WELL DIFFUSION METHOD 

Inoculum containing 0.2ml of each bacterial culture to be tested was spread on nutrient agar 

plates with a sterile swab moistened with the bacterial suspension 

• Wells of 6 mm diameter were punched into the agar medium and filled with 100 μl 

(25mg/ml) of plant extract (sample+ Petroleum ether, sample+methanol, 

sample+ethanol and allowed to diffuse at room temperature for 2 h 

• The plates were placed in an incubator at 37° for 24 hours 

• After incubation, the diameters of the growth inhibition zones were measured in mm 

• The highest zone of inhibition was observed in Petroleum ether, the remaining 2 

solvents showed no zone of inhibition. 

ANTIOXIDANT ACTIVITY BY DPPH RADICAL SCAVENGING METHOD 

The various in vitro assays which are commonly used to evaluate antioxidants potential of a 

compound includes Oxygen Radical Absorbance Capacity (ORAC), Ferric Reducing Ability 

of Plasma (FRAP), Xanthine Oxidase Methods, β-Carotene-Linoleate Model System, Total 

Radical Trapping Antioxidant Parameter (TRAP) method, Microsomal Lipid Peroxidation or 

Thiobarbituric Acid (TBA) Assay, Superoxide Radical Scavenging Activity, Hydroxyl Radical 

Scavenging Activity, Nitric Oxide Radical Inhibition Activity, Reducing Power Method, 

Phosphomolybdenum Method, Peroxynitrite Radical Scavenging Activity, Trolox Equivalent 

Antioxidant Capacity Assay (TEAC), DMPD(N, N-dimethyl-p-phenylene diamine 

dihydrochloride) Method, Conjugated Diene Assay, Scavenging of the Stable Radical 2,2’ 

diphenyl-1-2-picryl Hydrazyl (DPPH) method, Lipid Peroxidation through Thiobartbituric 

(TBA) Reactive Substances Assay and others (Sharma et al., 2008).  

DPPH [Diphenyl picryl hydrazyl] radical scavenging assay (Mensor et al, 2001): 

DPPH is commercially available stable free radical and is purple in colour. Antioxidant 

molecules when incubated with DPPH neutralize it to Diphenyl hydrazine.  The completion of 

neutralization is determined by the change in the DPPH colour to either colourless or pale 
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yellow. The degree of neutralization was measured at 520 nm, which is a measure of 

scavenging potential of antioxidant in the plant extracts. The results were calculated using the 

formula   

DPPH Scavanged(%) = (A conc- A test) ×100conc  

Where, A conc is the absorbance of the control reaction 

RESULTS 

In the changing scenario of health issues, lot of attention is being given to herbal medicines 

and study on medicinal plants are gaining importance in the recent years in India and abroad. 

For the present study authentic sample of Aerva lanata was compared with the market sample 

and subjected to various qualitative phytochemical analysis and also the anti – oxidant, anti-

microbial activity for its therapeutic applications. 

 

PHARMACOGNOSTICAL EVALUATION 

External Morphology 

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 – 1.8 cm in diameter. 

Leaves: Leaves simple, alternate, 2-2 x 1 – 1.8 cm on main stem, elliptic or obovate or sub 

orbicular, obtuse or acute at apex, entire along margin, hairy above and shows the presence of  

more or less white cottony hairs beneath; petiole 3-8 mm long. 

Inflorescence: The flowers are borne on axillary or terminal heads or spikes. 

Flower:  Flowers are  very small greenish, sessile, bisexual. Perianth 1.5 – 1.75mm in length, 

tepals oblong, obtuse sometimes apiculate, silky on the back. 

Bracts: Bracts are 1.25 x 1.01mm, membranous, 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. 

Leaf: The powder microscopy of shows trichomes, starch grain, calcium oxalate crystals. 

Trichomes are uniseriate with spiulated surface, tapered at the end and multiarticulate.  
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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. 

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 

PHYSIOCHEMICAL EVALUATION 

Ash analysis 

This parameter is mainly employed to assess the quality of harvest of plant material.  The ash 

value helps us in in determining how well the plant material has been harvested, high 

percentage of inorganic and siliceous matter in plant material is reflected as high percentage of 

ash values. For determining the ash value we studied three parameters namely  the total ash, 

water soluble ash and acid soluble ash the results of which is depicted in Table 2 and Graph 1. 

Table 2: Ash value of authentic and market samples 

Type of  Ash Percentage of Ash 

(Authentic) 

Percentage of Ash 

(Market) 

Total Ash 5.82 % 12.6 % 

Acid insoluble Ash 16 % 65.5 % 

Water soluble Ash 24 % 9 % 

 

High amount of water soluble ash in the authentic sample is attributed to greater fluid content 

of the materials. The high percentage of acid insoluble ash in the market sample is an indicative 

of high contamination of the sample with silica and contamination with earthy particles 

especially from sand and soil adhering to the surface of the plants.  
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PHYTOCHEMICAL SCREENING 

Bioactive compounds present in plant are very useful for human beings not only as nutrients 

but also provide as with dietary supplements which protect human beings against various 

diseases. This secondary metabolites also known as non-nutritive compounds have antioxidant 

properties and also reduce the risk of many diseases, hence it is very important to do 

preliminary screening of plant for secondary metabolites. The details of phytochemical 

screening of both authentic and market samples are depicted in Table 3 

Table 3: Phytochemical screening of authentic and market samples of Aerva lanata 

S.No. Metabolites 

Authentic sample Market Sample 

Pet 

Ether 
Ethanol Methanol 

Pet 

Ether 
Ethanol Methanol 

1.  Alkaloid +ve -ve +ve +ve -ve -ve 

2.  Anthraquinones -ve -ve -ve -ve -ve -ve 

3.  Coumarin +ve +ve +ve -ve +ve -ve 

4.  Flavones -ve -ve -ve -ve -ve -ve 

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%
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Authentic Market

Graph 1 - Ash analysis of authentic and 

Market samples

Total Ash Acid insoluble Ash Water soluble Ash
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5.  Phenol -ve -ve +ve -ve -ve -ve 

6.  Quinone +ve +ve +ve -ve -ve -ve 

7.  Saponin -ve -ve -ve -ve -ve -ve 

8.  Tannin +ve +ve +ve +ve -ve -ve 

9.  Terpenoids -ve -ve -ve -ve -ve -ve 

10.  Xanthoprotien -ve -ve -ve -ve -ve -ve 

11.  Sugar -ve -ve -ve -ve -ve -ve 

 

FLOURESCENCE ANALYSIS:  

The use of fluorescence can be very useful adjunct to botanical pharmacognosy since it is an 

easy method which can be employed on day to day basis for authentication of the plant material. 

Normally the fluorescence study of the material is done at two wavelengths namely 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 4: 

Table 4: Fluorescence properties of the extract of Aerva lanata (Authentic) in various 

solvents 

S.No. Treatment Visible light UV light  (365 nm) 

  Authentic Market Authentic Market 

1.  Aerva lanata Powder Green Green Pale Yellow Dark Green 

2.  1 N HCl Pale Green Pale Green Dark Green Dark Green 

3.  Concentrated H2SO4 Black Blackish 

Green 

Purplish 

black 

Purplish 

green 

4.  50% H2SO4 Pale Green Light 

Green 

Dark Green Pale Green 

5.  Concentrated HCl Brownish 

green 

Brownish 

green 

Black Brownish 

green 
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6.  Acetic Acid Pale green Light 

green 

Pale Green Purplish 

green 

7.  Petroleum Ether Light 

Green 

Light 

Green 

Dark violet Dark Green 

8.  Acetone Light 

Green 

Light 

Green 

Violet Purplish 

green 

9.  Chloroform Green Dark 

Green 

Violet Green Purplish 

green 

10.  Methanol Light 

green 

Pale Green Green Purplish 

green 

11.  Ammonia Light 

Green 

Dark 

Green 

Dark Green Purplish 

green 

12.  Nitric acid + Ammonia Dark 

Green 

Light 

Green 

Purplish 

black 

Dark Green 

13.  1N Ferric chloride Blackish 

green 

Dark 

Green 

Dark Green Purplish 

green 

14.  40% Sodium hydroxide + 

10% Lead acetate 

Green Dark 

Green 

Dark Green Purplish 

Green 

15.  50% Nitric Acid Dark 

Green 

Orange 

green 

Brownish 

green 

Dark Green 

16.  Concentrated Nitric acid Brownish 

Green 

Orange 

green 

Purplish 

Green 

Blackish 

green 

17.  1N Sodium hydroxide 

(Alocholic) 

Light 

Green 

Dark 

Green 

Dark Green Purplish 

green 

18.  1N Sodium hydroxide 

(Aqueous) 

Light 

Green 

Dark 

Green 

Dark Green Purplish 

green 

 

ANTIMICROBIAL ACTIVITY 

Antibacterial activity deals with anything that destroys bacteria or suppresses their growth or 

their ability to reproduce themselves. Heat, chemical and antibiotic drugs all have antibacterial 

properties.  Result of antibacterial activity of isolated extract using different solvent (Petroleum 

Ether, Ethanol & Methanol) is shown in the Table 5.  Petroleum Ether extract of Authentic 

sample showed a considerable activity against Escherichia coli. (Plate – 3) 

Table 5: Antibacterial activity of Aerva lanataof authentic and market samples 
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Microorganism Authentic sample Market sample 

Methanol Ethanol Petroleum 

Ether 

Methanol Ethanol Petroleum 

Ether 

Klebsiella 

pneumonia   

-ve -ve -ve -ve -ve -ve 

Escherichia 

coli 

-ve -ve +ve -ve -ve -ve 

 

ANTIOXIDANT ACTIVITY BY DPPH RADICAL SCAVENGING METHOD 

DPPH radical scavenging activity was done with Methanol, Petroleum Ether and Ethanol with 

required concentrations. After 30 minutes of incubation in room temperature, absorbance was 

measured at 517 nm and the percentage of free radical scavenging was calculated (Plate – 4) 

Table 6: Anti-oxidant activity of authentic and market samples of Aerva 

Sample Authentic sample Market sample 

Solvent Methanol Pet Ether Ethanol Methanol Pet Ether Ethanol 

Percentage 42.17% 0.75% 5.97% 17.65% 2.86% 10.06% 
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Projects undertaken by students 

1) Qualitative and quantitative analysis of secondary metabolites in common fruits and 

vegetables 

• Estimating the proteins content of nuts and pulses 

• Study of the effect of auxins on seed germination  

• Protein estimation in different legume seed 

• Quantitative estimation of flavonoids from fruits 

• Quantitative estimation  of saponins 

• Estimation of citric acid in commercial juices 

• Estimation of citric acid in fresh fruit juices 

• Anti – bacterial activity of clove, garlic, ginger on E.coli and Kleibsiella 

•  Effect of caffeine on seed germination 

•  Estimation of reducing sugar, amino acid and protein in Aloe vera. 

2) Study of morpho-metric characters of selected families 

•  Study of pollen of selected species of Fabaceae, Malvaceae & Apocynaceae family 

• Study of Trichome feature of selected plants of Malvaceae and Solanaceae family 

• Study of Trichome feature of selected plants of Cucurbitaceae family 

• Study of tendril morphology of selected plants of Cucurbitaceae family 

•  Histochemistry of Tecoma floral trichomes 

Guest Lectures 

• Dr. Revathy gave a lecture on “Standardization of herbal drugs and analysis of the 

active principles”. 

 



DBT –Star college Scheme Report, Mount Carmel College (Autonomous) – 2019 - 20 

 

54 

 

Training received by the Faculty 

• Botany department faculties were exposed to hands on training on basic “Microtomic 

and histochemical techniques” facilitated by Dr. K.V. Kirshnamurthy, at 

Undergraduate Botany Laboratory, on 17th January, 2020. 
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New practical/ demonstration Introduced 

• Practical’s conducted for B.Sc. students were strengthened after the purchase of 

Labomed projector microscopes. Students were encouraged to observe finer details 

pertaining to practical’s with the help of microscope. 

• As part of student project, students were encouraged to take microtome sections and 

double staining techniques were taught to students.   

• As part of student project, students were taught about various kinds of stains used in 

Plant Histochemistry. 

• Micrometric measurement techniques were taught to students for advanced elective 

B.Sc. subjects. 

• As part of herbal drug testing techniques qualitative analysis of secondary 

metabolites for plants were introduced for Biotechnology and applied botany subject. 

• Use of Digital microscopic photographs for student’s projects. 
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DEPARTMENT OF MATHEMATICS 

MATLAB (matrix laboratory) is a multi-paradigm numerical computing environment.  

A proprietary programming language developed by Math Works, 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. 

PYTHON is a high-level programming language designed to be easy to read and simple to 

implement. It is open source, which means it is free to use, even for commercial applications. 

Python can run on Mac, Windows, and Unix systems and has also been ported to Java and 

.NET virtual machines. Python is considered a scripting language, like Ruby or Perl and is 

often used for creating Web applications and dynamic Web content. It is also supported by a 

number of 2D and 3D imaging programs, enabling users to create custom plug-ins and 

extensions with Python. Examples of applications that support a Python API include GIMP, 

Inkscape, Blender, and Autodesk Maya. 

Scripts written in Python (.PY files) can be parsed and run immediately. They can also be saved 

as a compiled programs (.PYC files), which are often used as programming modules that can 

be referenced by other Python programs. The main aims were  

To introduce some of the latest topics in mathematics in the curriculum and to make the course 

more job oriented, two tool boxes namely Optimization and Symbolic tool boxes were 

extended to one more system. This is to make the software available to more students.  

2. The department of Mathematics conducted a one day hands-on training on PYTHON on 30th 

Nov, 2019 to enhance the knowledge of students and faculties about PYTHON and its 

associated tools pertaining to mathematics department. The training was given on topics such 

https://en.wikipedia.org/wiki/Algorithm
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as features of PYTHON, matrix arithmetic & numerical computation, data analysis & 

visualization, Statistical analysis of data, and arrays and solving array based problems.  

The resource persons were Mr. Rajendra and Mr Mohammed Mukthar Ahmed.   Mr. Rajendra 

M, Assistant Professor, Department of Computer Science and Engineering, Atria Institute of 

Technology.  He is also a visiting Professor at Karnataka-State Remote Sensing Center, 

Bangalore.  Mr Mohammed Mukthar Ahmed is a corporate trainer for computer programming 

languages such as Python, Cloud, Shell Scripting and many more.    He has worked for various 

corporate clients such as Wipro, Infosys, Accenture, TATA, ISRO, MindTree, Yahoo India to 

name a few. 

Target audience: Final year B.Sc Mathematics students + Faculty of the department 

Total: 140 +10 = 150 participants    

 

 

NATIONAL MATHEMATICS DAY  

The Department of MATHEMATICS, Mount Carmel College celebrated National 

Mathematics Day for the 7th consecutive year on 11th Dec 2019 in the college auditorium (GJB). 

A special lecture by Dr. Pradeep G. Siddheshwar (Department of Mathematics, Bangalore 

University) was arranged. On 22 December 2012, the former Prime Minister of India, Dr. 

Manmohan Singh, paid tribute to Srinivasa Ramanujan at a function organised on the occasion 

of the 125th birth anniversary of the great mathematician Srinivasa Ramanujan in Chennai and 

22 December was declared as National Mathematics Day. Both UG and PG students 

participated extensively in the programmes conducted by the department. 

The main objective to organize the event was 
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• To celebrate and appreciate the contribution of the Mathematics Wizard Srinivasa 

Ramanujan. 

• To inspire students with the life history of Ramanujan. 

• To help students think of Mathematics as a career  

• Enable students to take up research in the field of Mathematics 

A poster presentation competition was conducted with the topic was ‘Application of 

Mathematics in Real Life’. This helped the students cultivate the ability to think and deal with 

problems those arise in the physical environment logically on the basis of Mathematical facts. 

The posters were much appreciated by Dr. Uma , Dean of Science (PG). 

This was followed by an interactive session of Pictionary competition which was conducted by 

the students of MCC. The participants were very energetic and enjoyed the event.  

Students from other colleges also took part in both the competitions with great zeal and 

enthusiasm. A short documentary on Srinivasa Ramanujan’s life was shown. 

The speaker was Dr. Pradeep G Siddheshwar ( Professor & Director, Planning, Monitoring & 

Evaluation Method, Bangalore University, Jnana Bharathi campus). Dr. Pradeep has many 

national and international awards/recognitions to his credit.He has also authored several 

reference books. He put forward the inspiring life story of Srinivasa Ramanujan and spoke 

about his works and their immense applications. He drew parallelism about the lives of 

Ramanujan and C. V. Raman and conveyed the message to the students that ‘success is an 

outcome of constantly pursuing excellence’. Sir also gave insights into the opportunities 

available in the State Universities for economically backward students. The session concluded 

with the prize distribution by Dr. Pradeep to the winners of Pictionary and Poster Presentation 

competitions. 
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Target audience: This program was organized for II and III year B.Sc students. We had 

participants from Christ (Deemed to be University ) and St. Joseph’s College 

A one-day workshop on Image Processing using Matlab was held on 13th September, 2019 

Introduction to image processing 

Image processing is a method to perform some operations on an image, in order to get an 

enhanced image or to extract some useful information from it. It is a type of signal processing 

in which input is an image and output may be image or characteristics/features associated with 

that image. Nowadays, image processing is among rapidly growing technologies. It forms core 

research area within engineering and computer science disciplines too. 

Some of the major fields in which digital image processing is widely used are Image sharpening 

and restoration, Medical field, Remote sensing, Transmission and encoding, Machine/Robot 

vision, Color processing, Pattern recognition, Video processing and Microscopic Imaging. 

Image sharpening and restoration refers here to process images that have been captured from 

the modern camera to make them a better image or to manipulate those images in way to 

achieve desired result. It refers to do what Photoshop usually does. 

The common applications of DIP in the field of medical is Gamma ray imaging, PET scan, X 

Ray Imaging, Medical CT, UV imaging etc. 

In the field of remote sensing, the area of the earth is scanned by a satellite or from a very high 

ground and then it is analyzed to obtain information about it. One particular application of 
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digital image processing in the field of remote sensing is to detect infrastructure damages 

caused by an earthquake. 

One of the main techniques used in image processing is edge detection. Edge detection is an 

image processing technique for finding the boundaries of objects within images. It works by 

detecting discontinuities in brightness. Edge detection is used for image segmentation and data 

extraction in areas such as image processing, computer vision, and machine vision. 

Common edge detection algorithms include Sobel, Canny, Prewitt, Roberts, and fuzzy 

logic methods. 

The Prewitt operator calculates the gradient of the image intensity at each point, giving the 

direction of the largest possible increase from light to dark and the rate of change in that 

direction. 

The Sobel Operator is an approximation to the derivative (smoothness) of an image. 

The Roberts cross operator is to approximate the gradient of an image through discrete 

differentiation which is achieved by computing the sum of the squares of the differences 

between diagonally adjacent pixels. 

Image Processing Toolbox 

Image Processing Toolbox in MATLAB provides a comprehensive set of reference-standard 

algorithms and workflow apps for image processing, analysis, visualization, and algorithm 

development. One can perform image segmentation, image enhancement, noise reduction, 

geometric transformations, image registration, and 3D image processing. 

Image Processing Toolbox apps lets us automate common image processing workflows. We 

can interactively segment image data, compare image registration techniques, and batch-

process large data sets. Visualization functions and apps lets us explore images, 3D volumes, 

and videos; adjust contrast; create histograms; and manipulate regions of interest (ROIs). 

This workshop focused on teaching simple and powerful image processing paradigms of 

MATLAB. The event was basically designed to analyze data, develop algorithms, and create 

models and applications in the field of image processing. It was organized for the students of 

mathematics from various colleges across Bengaluru. The workshop was organized by 

Department of Mathematics, Mount Carmel College, Autonomous, Bengaluru. 

https://in.mathworks.com/products/image.html
https://in.mathworks.com/discovery/image-segmentation.html
https://in.mathworks.com/help/images/ref/edge.html
https://in.mathworks.com/products/fuzzy-logic.html
https://in.mathworks.com/products/fuzzy-logic.html
https://en.wikipedia.org/wiki/Image_gradient
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Target audience: II yr B.Sc students. 

350 students of from our college and 120 students from other colleges had participated. 
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DEPARMENT OF CHEMISTRY 

 Projects undertaken by students, industrial visits by students, summer training: 

1. Determination of citric acid in fruit juices. 

2. Estimation of lactose in different milk samples by Nelson-Somogyi’s method. 

3. Determination of caffeine in tea samples. 

4. Determination of soil acidity. 

5. Estimation of calcium carbonate and determination of cations and anions in 

  different tooth pastes.  

6. Comparison of flavonoid content in citrus fruits.  

7. Comparison of caffeine in soft drinks and energy drinks. 

8. Determination of lactic acid content and adulterants in milk. 

9. Analysis of hardness of water by chemical method. 

10. Quantitative estimation of Ascorbic acid and Qualitative estimation of  

  Vitamin A, D, E & K 

11. Percentage composition of Hydroquinone from different cream sample. 

12. Estimation of enzyme activity of urease in horsegram. 

13. Extraction and phytochemical investigation of leaf of Anisomeles malabarica. 

 

DETAILS OF THE SELECTED EXPERIMENTS 

 

ESTIMATION OF AVAILABLE POTASSIUM IN SOIL 

This project done by four students of VI Semester CBZ was to study and estimate the 

amount/concentration of  available potassium  present  in  the  soils of  different  colour,  texture  

and  collected  from  different  locations  from  around  the  state. The method involved in the 

estimation of potassium is Flame   Photometry. 

Available K in a  soil  sample  is  generally the  sum  of  water  soluble  and  exchangeable  

potassium. Neutral ammonium acetate extracts both  exchangeable  and  water  soluble  K  and  

this  extraction  is  considered  to  be  a  suitable  index  of  K  availability  in  soils.  

Concentration Emission intensity 
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Volume 

of 

solution 

(ml) 

(ppm) Black 

soil 

growing 

cotton 

Black 

soil 

growing 

jowar 

Red soil 

growing 

jowar 

 

Red soil 

growing 

coconut 

Red soil 

growing 

cotton 

2 2 22 22 22 22 22 

4 4 43 43 43 43 43 

6 6 64 64 64 64 64 

8 8 80 80 80 80 80 

10 10 100 100 100 100 100 

Unknown  79 88 39 14 15 

 

ESTIMATION OF CALCIUM CARBONATE IN DIFFERENT SAMPLES OF 

TOOTHPASTES 

 

This experiment was taken up by five of our final year students with a motive to find out which 

toothpaste has more calcium carbonate in it and hence more suitable to remove plaque and dirt 

from our teeth. The method adopted is Back titration in which excess HCl is added to the 

sample and the titration performed with the standardised sodium hydroxide. Four different 

brands of toothpastes were subjected to the analysis. Our results showed a range of percentage 

of calcium carbonate in different sample types. From the results, the most suitable toothpaste 

to remove plaque and dirt could be identified.  

COMPARISON OF FLAVONOID CONTENT IN CITRUS FRUITS 

This experiment was performed by five of our final year students with a motive to explore and 

construct a nutrition therapy and to understand the importance of flavonoids in our diet. The 

citrus fruits chosen were lemon, guava, orange, Pomelo, Grapes and pine- apple. The flavonoid 

content was compared using the spectrophotometric method based on the absorbance 

measured at 510nm due to the formation of aluminium-flavonoid complexes. The decreasing 

order of absorbance was found to be in the order Lemon >Guava> Orange> Pomelo> 

Grapes>Pineapple. The conclusion was that all the above citrus fruits have flavonoids in them 

and lemon has the highest flavonoid content. Hence regular intake of citrus fruits is essential 

to boost up our immune system. 
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ANALYSIS OF HARDNESS OF WATER BY CHEMICAL METHOD 

This project on the determination of hardness of water was taken up by six students of B. Sc. 

Final year. Six water samples were collected from different sources. Four samples were from 

domestic areas and two were from the two outlets of a soap industry. Students were trained on 

the collection and preservation of the samples. Complexometric titrimetric procedure was 

followed by Disodium salt of EDTA as a complexone, Eriochrome Black T as an indicator 

using a basic buffer solution (Ammonium chloride-ammonium hydroxide) to maintain pH at 9 

-11.  Calculations were done following standard formulae and the hardness were reported in 

ppm. It was observed that the water samples from the outlet of the soap industry had the highest 

hardness value compared to the domestic samples. In order to effectively use water of those 

areas water softening techniques were recommended.  

DETERMINATION OF CITRIC ACID IN FRUIT JUICE 

This project on the determination of citric acid content in fruit juice was taken up by five 

students of B.Sc. Final year. The main objective of the experiment was to determine the citric 

acid content in different brands of fruit juice and soft drinks available in the market. Samples 

used were commercially available lemon juice, lime juice, orange juice and soft drinks. The 

experimental procedure involved simple acid base titrimetric procedure using sodium 

hydroxide, standard citric acid solution using phenolphthalein as an indicator. Role of citric 

acid in drinks is to improve taste and flavor, as an antioxidant and to maintain stability 

(preservative). But higher concentration of citric acid can cause softening, erosion and damage 

to tooth enamel. Hardness of enamel can be reduced by 84% with higher level of citric acids 

in drinks. Results showed enamel erosive potential of some fruit juice were more than soft 

drinks. One more objective of this experiment was to create a public awareness regarding 

adverse health effect upon consumption of these drinks.  

PERCENTAGE COMPOSITION OF HYDROQUINONE FROM DIFFERENT 

CREAM SAMPLE. 

This project work was carried out by a team of five students from final year B.Sc. in order to 

find out the total percentage of hydroquinone in five different brand of fairness creams 

available in local market. In this study a highly sensitive, simple spectrophotometric method 

had been used for determination of hydroquinone in some common face creams. The method 
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is based on using ammonium molybdate in acidic medium as an oxidizing agent for conversion 

of hydroquinone to p-benzoquinone. The results showed the concentration of hydroquinone in 

all cosmetic samples range from 0.1% to 0.75 %.  From the investigation, it is evident that most 

of creams contain small amounts of hydroquinone  that  are  within  the acceptable  range by 

FDA. 

ESTIMATION OF ENZYME ACTIVITY OF UREASE IN HORSEGRAM. 

This project work was carried out by a team of five students from final year B.Sc. to understand 

the expression of urease enzyme during germination of seed, Macrotyloma uniflorum, 

commonly called Horse gram. The seeds were obtained from commercial sources which imply 

that they are pre-treated and processed industrially and packaged. These seeds were made to 

sprout under natural conditions over a period of 4 days and were checked for their enzyme 

activity throughout these 4 days. Urease activity in supernatant was determined by measuring 

the production of ammonia from urea by using Nessler's reagent. In this study a highly 

sensitive, simple, economical and faster spectrophotometric method has been used. 

Maximum activity was found in four days sprouts. Hence it is concluded that during 

germination expression of urease is increased. 

Students  Visit To Research Institutes/Industries 

 

Department of Chemistry organized an industrial visit on 12th December 2019 to SAMI labs, 

Bengaluru. Thirty students were exposed to instrumentation lab and  synthetic Lab.  

Various stages involved from isolation to marketing were  explained.  The 

transportation cost was rupees three thousand.  
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Students Summer Training Programme 

To kindle the interest of student to do research, the department of Chemistry arranged for 

industrial training on 12th December 2019 at SAMI labs, Bengaluru. For the industrial training 

6 girls were sent for a one day training program at SAMI labs. The cost of the internship 

program was Rs. 4500.  

 

 

Faculty Training program  
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Use of too much of chemicals is a great concern to the chemistry professors. Hence, the 

Department of Chemistry conducted a One day workshop on “Microscale techniques in 

Chemistry”on 11th October 2019 for the staff of MCC and other degree colleges. The Professor 

Dr. Murugan gave hands on training on carrying out the organic reactions in spot plates and 

semi-micro test tubes and how to adapt to microscale preparations.  It serves the following 

purposes. 

(i) cutting down the amount of chemicals used. 

(ii) environment friendly chemicals. 

(iii) less time consuming. 

 

 

Exhibition conducted 

• Science exhibition was conducted on 28th Feb , 2020 by department of Chemistry 

to commemorate the discovery of “Raman Effect 

Department of Chemsitry, workshop on  
'Microscale techniques in Chemistry' 11th 

October 2019 
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Training Programme For Students 

Workshop in Biological and Physical sciences, under DBT Star College Program, Govt. of 

India, was conducted on Wednesday, 13th September 2019 by department of Chemistry for 

under graduate students. The main objective is to inculcate scientific temperament and research 

component in students to develop their independent critical thinking, as well to facilitate 

Department of Chemsitry, workshop on  'Microscale 
techniques in Chemistry' 11th October 2019 

Department of Chemsitry, workshop on  
'Microscale techniques in Chemistry' 11th 

October 2019 
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learning with research modalities, to develop problem solving skills and to get hands on 

experience through instrumentation /experimentation. 

 

 

 

Department of Chemsitry, DBT Star College 

workshop 13th Sep 2019

Department of Chemsitry, DBT Star College workshop 

13th Sep 2019
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Guest Faculty Invited By Department Of Chemistry 

• The seminar titled “Quantum dots as sensitizers and probes for solar cell and 

sensing application” was organized for 300 students on 6th December 2019. 

The resource person Prof. Geetha Balakrishnan, Director CNMS, Jain 

University, Bengaluru, expounded about the quantum dots and their 

modifications by doping, to enhance the performance of sensitizers in solar 

Department of Chemsitry, DBT Star 
College workshop 13th Sep 2019

Department of Chemsitry, DBT Star College 
workshop 13th Sep 2019
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cells. Furthermore the talk also focused the applications of probes in solar cells.

 

• The seminar titled “Importance of Research in current scenario: quality vs. 

quantity” was organized for 300 students on 3rd January 2020. The resource 

person was Prof.Gurumurthy Hegde, Associate Professor and Prof. CNR Rao 

Chair Professor, B.M.S. College of Engineering, Bengaluru. He explained about 

research methodology and gave them tips to search literature for specific science 

topics. He explained about the importance of paper publication in peer-reviewed 

journal as per UGC norms.  
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Training Programmes Conducted 

• Prathibimb- Dhatu commemorated 150 years of the Periodic Table of Elements. On this 

occasion, the Chemistry Association conducted a quiz on the Periodic Table. The 

prelims of the quiz were held on 19th August (Monday) from which the top 8 teams 

were selected for the finals which was held on Science Day. 

• Workshop in Biological and Physical sciences, under DBT Star College Program, Govt. 

of India, was conducted on Wednesday, 13th September 2019 by department of 

Chemistry for under graduate students. The main objective is to inculcate scientific 

temperament and research component in students to develop their independent critical 

thinking, as well to facilitate learning with research modalities, to develop problem 

solving skills and to get hands on experience through instrumentation /experimentation. 

New Practical demonstration Introduced 

• Estimation of Li2SO4 using BaCl2 conductometrically.  

• Potentiometric titration of FAS against KMnO4  

• Determination of the concentration of Fe (III) solution by spectrophotometric 

titration with EDTA.  

• Determination of the strength of weak acid and salt with a strong base 

conductometrically.  

• Verification of the Freundlich adsorption isotherm.  

• Estimation of copper by complexometric titration.  

• Colorimetric estimation of copper.  

• Estimation of protein by Lowry’s method.  

• Assay of catalase  

• Estimation of iron by Wong,s method  

• Estimation of pyruvic acid in blood. 

Webinars Organized 

A two-day webinar on “Higher Education in the 21st Century: Vision and Action in the current 

scenario” was conducted on 5th and 6th June 2020. 
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On 5th June Prof. (Dr.) A.K. Bakhshi Vice-Chancellor, PDM University, Bahadurgarh, Haryana 

gave a talk titled “Towards Excellence in Higher Education in India in the 21st Century: 

Challenges and Opportunities." 

On 6th June in the first session Dr.Geetharani K.Assistant Professor,Department of Inorganic 

and Physical Chemistry, Indian Institute of Science, Bengaluru gave a talk titled “Metal 

Catalysed Borylation Reaction: A Step Towards Suzuki-Miyaura Cross Reaction”. 

 

In the second session Dr. Prakash Chandra Mondal Assistant Professor 

Department of Chemistry, Indian Institute of Technology, Kanpur gave a talk titled “Basics of 

FT-IR Spectroscopy: Theory to Practical Application in Molecular Structures determination” 
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DEPARTMENT OF ZOOLOGY 

The following activities for year 2019- 20 in continuation with the proposed list of 

topics, experiments and activities in the practical component of zoology syllabus from 

semester I to VI   

Applied Physiology is the study of biological systems. It involves the application of 

the knowledge of physiological properties.  

On 23rd Feb 2020, a demo workshop was arranged for VI semester Applied Physiology 

students by renowned Gynecologist and Obstetricians Dr N.Sundari, Professor and at 

M.S. Ramaiah Medical College and Dr Anuradha. G Professor Mallige hospital.  

They delivered talk on breast cancer, cervical cancer, contraceptives. They explained 

and demonstrated the working principles and use of, stethoscope and spirometer, these 

instruments were bought through DBT funding. Demonstration of blood pressure 

reading, pulse reading and ECG reading was also conducted. 45 students were 

benefitted. 

  

Neurobiology is the study of cells of the nervous system and the organization of these 

cells into functional circuits that process information and mediate behavior. It is a sub 

discipline of both biology and neuroscience. The experiments conducted during the 

practical classes, using instruments and kits procured through DBT funding are as 

follows:  
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• PPSI - Psycho-Physiological State Inventory  

• Hand-Grip Dynamometer and Steadiness Tester (HGD & ST)  

• Benton Visual Retention Test (BVRT)  

• Wechsler Memory Scale (WMS) 

• Performance Tests of Intelligence  

• Bilateral transfer  

• Maze learning.  

Neurobiology experiments were conducted by VI semester students 49 students were 

benefitted. 

 

Ecology and Research Methodology  

Water samples from different sources (bore wells, pond, lakes of Bengaluru, river –

Cauvery & Ganges) were analysed for organic matter, oxygen content and salinity.  
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Microorganisms in different soil and water samples were identified. Detailed study of 

pond, lake and urban ecosystems was conducted. Field trip to Hebbal Lake was 

arranged to study lake  ecosystem. Field trips were conducted to study the local lake 

ecosystem 

Chemicals and glass ware procured through DBT funding were used for the 

experiments. 63 students were benefitted. 

 

Sparrow Conservation Project 

Sparrow conservation lecture and nest making workshop was conducted on 28/02/2019 

as part of National science day activity to spread awareness about the need to conserve 

sparrow population which is diminishing in Bengaluru 

School students, teachers and college students participated. Mr J.N .Prasad eminent 

birder and naturalist conducted the workshop. 20 schools students and 30 college 

students participated in the workshop. 

 

FIELDLD TRIP TO RANGANATHITTU  
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Ranganathittu is a bird sanctuary in the Mandya District of Karnataka state. It is the 

largest bird sanctuary in the state, on the banks of the Kaveri River. Field trip was 

arranged by Department of Zoology for second (9/3/2019) and third year (28/2/2019) 

zoology students to observe and study different species of birds, animal inter-action and 

river ecosystem. Travel funding by DBT was utilized. 60 students were part of the 

field trip. 

 

Inter collegiate Workshop on Science communication  

One day work shop was conducted on 16th January, 2020 by renowned science 

communicator Dr Anusha Krishnan to give participants a broad view of 

communicating in science. Students from St Joseph’s college and MES College 

along with students of Mount Carmel College Autonomous actively participated in the 

workshop. 
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The program benefitted 40 participants by giving them a basic knowledge and hands 

on exposure to science communication and to expand the knowledge in their respective 

fields. Workshop prepared students for a wide range of professional science 

communication careers, they received a certificate at the end of the program.  

Coordinators: Dr Geeta Mohan and Mr Deepak. 

HERPETOLOGY FIELD TRIP 

As part of the curriculum students of 3rd semester were taken on a field trip to 

Chickmangaluru on 3/09/2019 to identify snakes and to study their behaviour. Prof 

Ataaz was the resource person. 25 students and 2 staff members participated in the 

field trip. 

 

Field trip to Butter fly park , Bannerghatta National Park  
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The Zoo Authority of Karnataka (ZAK) with Department of Biotechnology (DoBT), 

Government of India, have jointly initiated the project during the year 2003 under a 

special master plan. The construction work initiated in 2003 was completed during 

2007 and opened to the public for visitation. It is the unique project in the entire 

country and is serving as a role model in the nation. 

As part of Applied Entomology curriculum students were taken on a field trip to 

study the behaviour and rearing of butterflies on 16/2/2020. 40 students and 3 staff 

members went for this field trip. 

 

Poster presentation competition on Human Evolution  

As part of science day activity poster making presentation was organised for final 

year students on 28/2/2020, 108 students participated. First, second & third prizes 

were given  

STUDY OF SPIDER DIVERSITY ON MOUNT CARMEL COLLEGE 

CAMPUS 

The goal of the study is to investigate and document the extent of spider assemblages 

that exists among various types of habitats and their identification on MCC campus. 

38 species of spiders were identified, of which eight were rare species. A handbook 

was prepared with images for identification with descriptions .17 students were 

involved in the project under the guidance of Dr Geeta Mohan with inputs from 

subject expert Dr Marashetty Seenappa.  
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Workshops / Seminars attended  

Participation from your college to the workshop on pollination, pollinators - climate 

change in the Indian context was held from 17th to the 20th of July 2019 at Prof. 

Renee Borges' lab, Centre for Ecological Sciences, Indian Institute of Science. Two 

students and one faculty attended the workshop. 
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Five students and one faculty member attended an international conference on 

Public mental health and neurosciences on December 26-27, 2019 as part of the 

elective neurobiology curriculum 

Online Essay writing and Poster making competitions were held for students during 

lock down period. The response was good, 82 students participated 
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DEPARTMENT OF PHYSICS 

Projects undertaken by students, industrial visits by students, summer training 

Various projects were given to Final year students and I degree students under the guidance of   

Dr. K. S. Shamala and Ms. Claramma Thomas.  

1. Dye Sensitized Solar Cells (DSSC): It includes a detailed study of the preparation process 

of thin films for fabrication of Dye Sensitized Solar Cells (DSSC) which has been an ongoing 

project since 2018.The aim of the work is to find out the various materials suited for the 

fabricationof DSSC and then to characterize them for their optical, structural and electrical   

properties .These properties have a direct influence on the efficiency of the device. Under this 

project ITO films were used as conducting substrates (electrode and counter electrode) and 

TiO2
 was used as both compact layer and as another thin film layer. Transmittance data was 

taken in the uv visible region for TiO2 layer to check its effect on the efficiency.  0.5M 

potassium iodide and 0.05M iodine in acetonitrile was used as an electrolyte. The efficiency of 

DSSC was tested for different dyes like pomegranate juice, beetroot juice, cherry juice etc. It 

was observed that the DSSC with pomegranate juice  gave an output  voltage of 165 mv, with 

beetroot dye 142mv and with cherry dye it was 65 mV. This work on DSSC exposed the 

students to the practical application of non- conventional energy sources, solar energy and its 

uses taught in the II semester. 

Two PG students of Government Science college of Bangalore along with four UG students of 

Mount Carmel were involved in the project.   

2. FTO film preparation and characterization: 12 VI  semester PCM students, prepared Tin 

Oxide films and doped films (FTO) by spray pyrolysis  and studied the optical, electrical and 

structural properties using Spectrophotometer, Four probe resistance meter and SEM( IISC). 

This is to study the effect of these properties on thin film solar cell, which will be fabricated 

with FTO as one of the window layers. 

The above projects enabled in enhancing their skills and knowledge 

3. Preparation and characterization of organic and inorganic based Perovskite solar 

Cells. 

 We used ITO substrates as transparent conducting layer, over which a compact TiO2 (c-TiO2) 

layer was deposited by doctor blade method. It was heated at 100o C and the finally annealed 



DBT –Star college Scheme Report, Mount Carmel College (Autonomous) – 2019 - 20 

 

83 

 

at 400 o C in muffle furnace for 2 hours.  After cooling to the room temperature, a mesoporous 

TiO2 layer was deposited by spin-coating at 3500 rpm for 1 minute using a TiO2 paste diluted 

in ethanol. After drying at 100 °C for 2 min, TiO2 layer was annealed at 400 °C for 2 hrs. Once 

cooling to the room temperature, perovskite films were prepared by the two-step spin-coating 

method as follows. 1 M of PbI2 in N,N-dimethylformamide (DMF) with small amount of BTA 

into the solution was spin coated onto the  top TiO2 layer at 3000 rpm for 1 minute, and then 

annealed at 100 °C for 1 hr. After the PbI2 films cooled down to room temperature, the solution 

of methylammonium (MA) iodide was spin coated onto PbI2 films at 3500 rpm for 1 hr. 

Finally, the samples were annealed at 100 °C for 30 min to grow into MAPbI3 ( perovskite) 

films.       

 the properties of different layers of solar cell, we chose CdS thin film preparation and 

characterization.  

The CdS films were also prepared by spray pyrolysis using cadmium chloride (CdCl2) and 

thiourea [(NH2)2 CS] mixed (3:2 ratio) in 100 ml of de-ionized water to obtain 0.1 M solution. 

The solution is sprayed on glass substrate maintained at 300o C. Compressed air is used as a 

carrier gas. The solution sprayed as small droplets onto hot glass substrates forms the thin film.  

Optical transmittance spectra was taken using spectrophotometer and the films were found to 

be fairly transparent with 85% transmittance in the uv vis region The structural characterization 

was studied by XRD and SEM.  It was found that the films were amorphous and the surface 

was fairly smooth with small grains. 

The above projects enabled in enhancing their skills and knowledge. Students assist the project 

coordinators of Project 3 and 4.This interaction has broadened the understanding and also 

enhanced their experimental skills. 

II UNDER GRADUATE LAB 

5. Skill enhancement in regular course work: other consumables / recurring items purchased 

using DBT funds facilitated the effective performance of the regular experiments listed in I to 

VI semester syllabus More number of students could have hands on experience which 

improved their overall performance. Better results in regular practical sessions due to 

functional expendables increased the confidence of the students about their experimental skills, 

reflecting in the higher scores in practical examinations 
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The following instruments were available to more number of students1.Hall effect 

experimental set up :2.Cathode ray oscilloscope:3.Planck’s constant 

Activities 

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

‘Vigyan Samagam’(29th July to 28thSeptember) 

Our students enthusiastically took part in ‘Vigyan Samagam’ (29th July2019 to 28thSeptember 

2019). It is the first mega science exhibition, a first- of- its- kind in the country, organized by 

DAE (Department of Atomic Energy) ,DST (Department of Science and Technology) and 

NCM ( National Council of Museums). The following organisations (CERN-European 

Organization for Nuclear Research, ITER-International Thermonuclear Experimental Reactor, 

INO-India based Neutrino Observatory, FAIR-Facility for Antiproton and Ion Research, 

LIGO-Laser Interferometer Gravitational Waves Observatories, SKA-Square Kilometer Array, 

TMT-Thirty Meter Telescope). It was a rare learning opportunity for our students as well as 

teachers. 

Stalwarts from the field of science like Dr. K. Kasturirangan, Director of CERN Dr. Fabiola 

Gianotti and others from premier scientific institutions spoke to, and interacted with the 

students. It was indeed a truly enriching experience. The students also engaged with research 

scholars, attended lectures by experts in their respective fields, actively took part in the games, 

quiz and many such interactive programmes. Overall it gave a glimpse into the frontiers of 

science, the value and impact of fundamental research and India’s participation in them.  

We are deeply indebted to DBT for the travel grants which enabled every single student of 

physics (225 students) to visit this exhibition at least once during the period of the exhibition.  

2. DBT WORKSHOP: 13.9.2019 

The department of physics actively participated in the workshop organized on 13.9.2019. 

Around 500 students of our college and 120 students from other colleges participated in the 

event . The apparatus purchased under DBT/star fund were exhibited. The students were very 

keen to understand and learn about the concepts and applications of the instruments. All the 

staff members and volunteers felt that it was a richly rewarding and satisfying experience. The 

following experiments were set up  
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1.Hall effect experimental set up.  

2. Michelson interferometer  

3. Cathode ray oscilloscope,  

4. Planck’s constant. 
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DEPARTMENT OF ELECTRONICS 

Projects undertaken by students 

• Design of Digital Voltmeter for voltage measurement up to 2 decimal places. 

• Design of Traffic Lights controller which control the traffic based on traffic density. 

• Design of Touch Switch for home electrical applications. 

• Photometer 

• Smoke Detector for indoor applications 

• Solar tracker 

• Device to rescue child trapped in Borewell 

• Design of Automatic Street light control to avoid lighting street lights during day time. 

• Automatic Fan Control to switch off the fan when no body present in the enclosure. 

• Advanced Foot Step power generation 

• Nano experiments – Thin film preparation using Spin coating 

   Thin film preparation using dip coating 

  All nano experiments are conducted using fume hood. 

• Digital IC Tester to test digital ICs instantaneously. 

• Indoor pollution monitoring system using RaspberryPi. 

• Control of Robot motion in the fire emergency using IOT 

• Paper batteries using thin films. 

Industrial visits for Students 

• Our students enthusiastically took part in ‘Vigyan Samagam’(29th July to 28th 

September) It is the first mega science exhibition in the country organized by DAE 

(Department of Atomic Energy), DST (Department of Science and Technology) and 

NCM ( National Council of Museums).It was a rare learning opportunity for our 

students. Stalwarts from the field of science like Dr.K.Kasturirangan, Director of CERN 

Dr. Fabiola Gianotti and others from premier scientific institutions spoke to, and 

interacted with the students. It was indeed a truly enriching experience. We are deeply 

indebted to DBT for the travel grants which enabled every single student of physics 

(225 students) to visit this exhibition at least once during the period of the exhibition. 

• Visit to Innovation and Incubation centre at KLE University, Hubli on 7th Sept 2019 

by students and Faculty members. 15 students and 4 faculty members were part of this 
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visit. It was a rich experience for students and staff to interact with faculty and 

entrepreneurs of the innovation centre. Variety of products developed by the 

entrepreneurs include Drones, lactometer, water purifiers, online marketing of products 

and many others. Interaction with the Centre Director about funding agencies and 

patenting of innovative ideas and products motivated the visitors. The department of 

Electronics profusely thank DBT for the travel grants which provided us an opportunity 

to visit this centre and get motivated towards innovative ideas and products. 

• A one week training program on Embedded skill development and Robotics by Texas 

Instruments was conducted during 25th -30th Nov 2019 for both students and faculties 

of Electronics and Computer Science departments. The resource persons Mr. Bharath 

and Mr. Krishna trained the 112 students and 10 faculties 

Training received by the Faculty 

•    Texas Instruments training program:  A training program on Embedded systems, 

Robotics and Internet of Things was organized in collaboration with EdGate 

Technologies Private Limited  from 25th November to 30th November, 2019. 

• A two days hands on workshop on “Python Programming” was organized by 

Electronics and Mathematics departments for both students and faculties on 22nd and 

24th February 2020. The resource person was Dr. Suhas K R from Wipro technologies, 

Bangalore. Workshop provided hands on training on Python programming concepts 

and implementation on Raspberry Pi boards for 8 faculty members and 25 students. 

• PLC training: Demonstration of  PLC Assembly to the Faculty of Department of 

Electronics. The technician from Siemens had demonstrated assembly of conveyor belt 

with Programming Logic Controller to the faculty of the department on 6th August 

2019. The configuration of the entire assembly was explained in detail. A experiment 

using the entire system was also demonstrated.  

Exhibitions conducted 

• A workshop was conducted for outside college teachers and students from government 

colleges 

• Annual Exhibition for showcasing the projects/Models/Posters/documentary done by 

UG and PG students was held on 28-02-2020. 



DBT –Star college Scheme Report, Mount Carmel College (Autonomous) – 2019 - 20 

 

88 

 

 

Guest Lectures 

• Prof. Vimala C, Dean Faculty of Sciences, delivered invited lectures on Human Physiology. 

• Mr. Bharath, Technologist, Edgate Technologies Pvt Ltd, Bangalore (Texas Instruments 

University program partner) 

• Dr. Suhas K R, Senior Project Engineer, Wipro Technologies Pvt Ltd, Bangalore, India. 

 

Skill Enhancement course 

Skill Enhancement Course is a mandatory course which every student of IV Sem has to do 

under their parent department. Our department of electronics has formulated a course on 

programming logic controllers. We were able to utilize the equipment bought under star 

college scheme for this course. We successfully conducted the course. It was a 26 hours 

course with theory and practical sessions. 
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Community Development Programme (2019-20) 

As a part of the Community Development Programme our students visited the Mathru 

Educational Trust for the Blind, Yelahanka, Bangalore. The organisation provides free 

education, vocational training, skill development, placement, food and accommodation for the 

differently-abled.  Moved by the activities and how much is done to improve the lives of the 

special children, wanted to help in any way we could. It was brought to our notice that the 

children were to be trained in the English language over the next fall and needed textbooks to 

be converted to Braille. For this however, the books needed to first be converted to a pdf or a 

word format. So our students converted English Grammar textbooks of the first to fifth graders 

to word documents. Another requirement of the institute was the conversion of a book of quotes 

into an audio format so the quote could be played after the school assembly. And this 

requirement was efficiently fulfilled too. The things the students did were pretty simple but 

then it is said no service is small. The students felt they are privileged to be able bodied and 

the gratitude that comes from being so, helped them to  empathize with the lesser fortunate. 
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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 related to kidney and gall bladder stone. The 

students worked on various parameters of authentic and market sample like Pharmacognosy, 

phytochemistry, antimicrobial and antioxidant properties of the plants. 

Department of Physics conducted a study on the preparation of thin films for fabrication of 

Dye Sensitized Solar Cells. The students were also encouraged to prepared Tin Oxide films 

and doped films (FTO) and they also studied the properties of the FTO, they also worked on 

the characterization of organic and inorganic based Perovskite Solar cells.  

Department of Chemistry  encouraged students to conduct almost 13 different projects in 

relation to various aspects of chemistry right  from estimation of flavonoid of citrus fruits, to 

hydroquinone in different creams. In addition the department also organised a webinar on titled 

“Higher education in 21st Century : Vision and Action in the current Scenario. 
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Department of Zoology conducted training programs on Applied Physiology, to sensitize the 

students about the early detection of breast and cervical cancer. As an outreach activity the 

students were exposed to Sparrow Conservation program.  The Department also brought out a 

study report on the diversity of spiders of Mount Carmel College Campus. 

Department of Mathematics organized Student workshop/ training programme in – ‘MATLAB 

- Basic Functions and Image Processing’.  One-day hands-on training on PYTHON was 

organized to enhance the knowledge of students and faculties about PYTHON and its 

associated tools pertaining to mathematics department. The training was given on topics such 

as features of PYTHON, matrix arithmetic & numerical computation, data analysis & 

visualization, Statistical analysis of data, and arrays and solving array based problems. 

Department of Electronics organized lot of faculty enrichment program like Texas training 

program, PLC training program, Python Training program and in addition guest lectures were 

also organized. Students also participated in organization of Exhibitions. 

Mount Carmel college organized a Webinar tiled “COVID-19 – UNRAVELLING THE 

VIRUS” on 26th May, 2020 under DBT star college Scheme. The college in collaboration under 

the DBT Scheme colleges, Bengaluru cluster organized a webinar on “Frontiers of Smart 

Learning” from 14th to 16th May, 2020. 

 

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 

 

 

 

 

 


