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Davangere - University
Bachelor of Science (B.Sc.) Semester Scheme
B.Sc. Microbiology Course structure
(SEP-2024)
: - £ =
SI. | Course/Paper Code Title of the Paper _E %" S 2 E i § % E § S .g £
No. wd g2 72 g = 2 Q E i
1 2 3 4 5 6 7 8 9 10
Semester-I
i 24-MC-I Basic Microbiology MC-T | 04 80 20 | 100 | 03 |3 Hrs.
Practical — I Basic Microbiology MC-P | 04 | 40 10 50 | 02 |3 Hrs.
Total 08 | 120 | 30 | 150 | 05 ---
Semester-11
5 24-MC-II Environmental Microbiology MC-T | 04 80 | 20 | 100 | 03 |3 Hrs.
Practical — I1 Environmental Microbiology MC-P | 04 | 40 10 50 | 02 |3 Hrs.
Total 08 | 120 | 30 | 150 | 05 ---
Semester-I11
24-MC-III Microbial Physiology MC-T | 04 80 20 | 100 | 03 |3 Hrs.
3 | Practical —I1I Microbial Physiology MC-P | 04 | 40 10 50 | 02 |3 Hrs.
Elective/Optional — [*Microbiology for human EL/O 0 40 10 50 | 02 |2 Hrs.
welfare P-1
Total 10 | 160 | 40 | 200 | 07 -
Semester-1V
24-MC-IV Microbial Genetics and Molecular biology | MC-T | 04 | 80 | 20 | 100 | 03 |3 Hrs.
4 Practical —IV Microbial Genetics and Molecular biology | MC-P | 04 | 40 10 50 | 02 |3Hrs.
Elective/Optional-1I* Microbial entrepreneurship llill;;O 02 | 40 10 50 | 02 | 2Hrs. |
Total 10 | 160 | 40 | 200 | 07 ---
Semester-V
24-MC-VA Agriculture Microbiology MC-T | 04 80 20 100 | 03 | 3 Hrs.
5 24-MC-VB Food and Dairy Microbiology MC-T | 04 80 20 100 | 03 | 3 Hrs.
Practical — V Agricul'ture Mlcrobiology/ Food MC-P | 04 40 10 50 02 |3 Hrs.
and Dairy Microbiology
Total 12 | 200 | 50 | 250 | 08
Semester-VI
24-MC-VIA Immunology and Medical Microbiology | MC-T | 04 80 20 100 | 03 | 3 Hrs.
ZMcHID g‘i‘i‘::tcr}‘;l(f]‘g‘gcyr"b“"ogy and MC-T| 04 | 80 | 20 | 100 | 03 |3 Hrs.
Practical — VI Immunology and Medical
6 Microbiology/ Industrial MC-P| 04 | 40 | 10 | 50 | 02 |3Hrs.
Microbiology and
Biotechnology
Project/Internship/Dissertation AIED 02 40 10 50 02 1 hr
Total 14 | 240 | 60 | 300 | 10 -
Grand total 62 | 1000 | 250 | 1250 | 42 --- J

Ps\k MC: Major Course;MC-T:Major Course Theory:MC-P:Major Course Practical,

?‘\gﬁ Yﬁiﬂélecnve/Opnonal AEDP:Apprenticeship Embedded Degree Programme.
b‘(\§ oy %}:‘ *Lmﬁ%m @r-111 and Semester-1V elective papers are oﬁere

here shall be 02 elective papers offered during each

c‘,\h C\e\\c’ CJ\\\)}Z% s}é} (Semester-111 and Semester-1V) by every, ryspbject offering Department, where a student shall
\3‘ R b ose/select/opt 01 elective paper out of two to stu semester (Semcstcr I1I and Semester-1V).
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THEORY PAPER
SEMESTER I
24MCT-MBI; THEORY PAPER-I: BASIC MICROBIOLOGY
TOTAL HOURS-56
Course Learning Objectives

a) To acquire basic knowledge of Microbiology

b) To understand the contributions of Scientists in the field of Microbiology and study
different types of microscopes.

¢) To learn the basics of cell and cell organelles both in prokaryotes and eukaryotes

d) To study different methods followed in microbiology laboratory.

) To learn different staining techniques employed in microbiology.

Course Outcome: At the end of the course the student will be able to

a) understand the basic concepts of microbiology and contribution of scientists
b) practice good laboratory methods used in microscopy.

¢) distinguish the prokaryotic & the eukaryotic cellular organization

d) demonstrate methods of microbial culturing and staining.

UNIT- 1: History and Scope of Microbiology & Microscopy

a. Introduction and history of Microbiology, Scope and importance of
Microbiology, Branches of Microbiology. Origin of life - Abiogenesis &
Biogenesis, general properties of viruses, viroids, prions, bacteria, fungi,
algae, protozoa.

b. Contributions of scientists to the field of Microbiology- Antony Von
Leewenhoek, Louis Pasteur, Robert Koch, Edward J enner, Joseph Lister,
Alexander Fleming, M S Swaminathan , N S Subbarao, Kurian

¢. Microscopy: Working principles of microscopes, Resolving power,
numerical aperture, magnification, working distance. Principles,
construction and applications of Bright field microscope-compound
microscope, Stereo microscope. Dark field microscope, fluorescent
microscope, phase contrast microscope, electron microscope (TEM and

UNIT-II Cell Biology
a. Structure and organization of prokaryotic and eukaryotic
microorganisms - Size, shape and arrangement of bacteria
b. Prokaryotic cell and its components, cell wall, cell membrane, ribosomes,
nuclear material, plasmid, capsule, slim layer, pili, fimbriae, flagella and
endospore, inclusion bodies, Ultrastructural details.
¢. Eukaryotic cell and its components, cell membrane, cytoplasmic matrix,
cytoskeleton, endoplasmic reticulum, Golgi complex, lysosomes, vesicles,
ribosomes, nucleus, mitochondria, chloroplast

<
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UNIT-III: Microbiological techniques:

14 hrs

a. Control of microorganisms — Physical methods of sterilization: Dry heat

(incineration, hot air), moist heat (autoclave, pasteurization), filtration
(membrane filter, Seitz filter, laminar air-flow cabinet), Radiation
sterilization. Chemical methods — use of alcohol, aldehydes, halogens,
phenols, quaternary ammonium compounds, ethylene oxide.

. Microbial culture media- simple, complex, natural and synthetic media,

solid, liquid & semi-solid media. Special media-enriched, enrichment,
selective, differential, transport media, anaerobic media with examples.
Composition of nutrient broth, nutrient agar, potato dextrose agar,
sabouraurd’s dextrose agar, Czapek Dox agar, blood agar, EMB agar

UNIT-IV: Staining techniques

14 hrs

a. Nature & types of dyes, Principles of staining

b. Types of staining techniques: Bacterial smear preparation, Simple-
positive & negative staining, Differential- Gram’s staining, acid-fast
staining, Structural staining- endospore, capsule and flagella

c. Tease mount of fungi and algae: Fungal staining using cotton blue in
lactophenol, algal staining with safranin. Methods of preparation of
samples for electron microscepy.

Internal Assessment:

Sl
No

Continuous Assessment Programme/Internal Assessment

Maximum
Marks

(U)

@

3)

01

Two Session Tests with proper record for assessment  (5+5 = 10)

10

02

Assessment of Skill Development activities/Seminars/Group Discussion/
Assignment etc., with proper record

0s

07

o Attendance with proper record

05

TOTAL MARKS

20

e Attendance Marks-breakup

<75% - 00 Marks
75-80% - 01 Mark

80-85% - 02 Marks
85-90% - 03 Marks
90-95% - 04 Marks

>95% - 05 Marks




24MCP-MBPI; PRACTICAL-1: BASIC MICROBIOLOGY
4HRS/WEEK

1. Safety measures in microbiology laboratory

Study of Bright field microscope- Compound microscope and use of oil

immersion objective

Calculation of magnification, numerical aperture and resolving power.

Principles and practice of dry heat and moist heat sterilization methods.

Demonstration and applications of basic microbiology tools & glassware: Petri

plates, conical flask, test tubes, burettes, beakers, separating funnel, measuring jar,

standard measuring flask, electronic balance, Pipette, micropipette, inoculation

loop, spreader, incubator, pH meter, Autoclave, Cooker, Hot air oven, membrane

filters.

6. Temporary mount preparation: Cyanobacteria- Nostoc, Algae-Chlorella, Fungus-
Aspergillus

7. Staining techniques-Positive staining, Negative staining

Grams staining

9. Preparation of Media- Nutrient broth, Nutrient agar, Potato dextrose agar,
Sabouraurd’s dextrose agar, Blood agar, EMB agar

10. Study of the contributions of Scientists (through photographs) to the field of
microbiology

kW

*®

Internal Assessment for Practical Paper I-VI semesters

e Attendance - 05 Marks
e Record/Journal - 05 Marks
Total 10 Marks
I BSc¢, I SEMESTER
MC-MBPI: PRACTICAL-I BASIC MICROBIOLOGY
SCHEME OF EXAMINATION
TIME: 3 HOURS . MAX MARKS: 40

1. Stain the given material ‘A’ by Gram Staining Method/Positive staining technique/
Negative staining/algal mount/fungal mount technique. Write the Principle,
Procedure and Comment on the result. Leave the preparation for evaluation. 15
Principle-2, Procedure- 3 Preparation-6 Result & Diagram-4

2. Prepare & write the composition of the media B- NB, NA, PDA, EMB 5
Preparation-2, Composition 2 Application-1

3. C,D,E, F & G: Comment on the principle, construction and applications of the
Instruments/ glassware/calculation of magnification/NA/ RP/ Identify the scientist
and give his contribution to the field of Microbiology 15

4. Viva-voce 05



NOTE: Candidates should submit evaluated class records; without which he/she

will not be allowed to take up the practical examination.
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Blue Print Question Paper pattern for I & II Semester

UNIT

2 marks Smarks 10 marks Total Marks

questions questions questions

Allotted
hours

SECTION

A B C

I

12 2 2 1 26

II

12 2 2 1 26

III

12 3 2 1 24

IV

12 3 2 1 24

Total

43

10Q=20 marks

8Q=40 marks

4Q=40 marks

Answer all

Answer any 6

Answer any 3

2x10=20

5x6=30

10x3=30

80




THEORY EXAMINATION QUESTION PAPER PATTERN FOR MAJOR

SUBJECTS
(Semesters I —VI)
B.Sc. Semester-I Degree Examination; 2024-25
(SEP: 2024-25)
SUBJECT: MICROBIOLOGY

Paper —

Paper Code:

Time: 3 Hours Max. Marks: 80

Instructions to candidates:

1) All sections are compulsory
2) Draw neat and labelled diagrams wherever necessary.
SECTION-A

1. Answer all the following questions: (2%10=20)

a)
b)
9)
d)
e)
f)
)
h)
1)
j)

SECTION-B

Answer any SIX of the following: (5%6=30)

000N OV A W

SECTION -C

Answer Any Three of the following: (10x3=30)

10.

11.

12.

13.

From Unit-I/Unit-I
From Unit-II/Unit-II
From Unit-1II/Unit-1II

From Unit-IV/Unit-IV



THEORY PAPER
SEMESTER 11

24MCT-MBII; THEORY PAPER-II: ENVIRONMENTAL MICROBIOLOGY

TOTAL HOURS-56
Course Learning Objectives:

To understand microbial ecology

To study soil types and microbial interactions.

To understand air microflora and its impact.

To determine microbial quality of water and its significance.
To demonstrate microbial culture preservation techniques.

oo o

Course Outcome: At the end of the course the student will be able to

identify microorganisms from soil

isolate and identify water borne microorganisms.
understand the air quality in relation to microorganisms.
isolate and culture microorganisms from varied sources.

oo

Content

UNIT-II: Soil Microbiology

14 hrs

a. Soil- types, physical and chemical characters, soil profile, soil
microorganisms-bacteria, fungi, algae, protozoa, and viruses.

b. Interactions among soil microorganisms-types of interactions (positive
and negative),  microorganisms of rhizosphere, rhizoplane and
mycorrhiza (Types and its applications).

¢. Microbes and biogeochemical Cycles-Nitrogen, Sulphur, Carbon and
Phosphorous. Biodegradation-cellulose, pectin, starch.

UNIT-III: Aquatic Microbiology

14 hrs

a) Sources and types of water, Water cycle, distribution of
microorganisms in the aquatic environment, water pollution, biological
indicators of water pollution.

b) Determination of the quality of Water-Physical, chemical and
biological. parameters of potable water -MPN index, membrane
filtration, Standard Plate count, Biological oxygen demand, Chemical
Oxygen Demand

¢) Water purification methods in municipal water supply

Unit — III Aerobiology

14 hrs.

a. Atmospheric layers, sources of microorganism, airborne microflora.

Indoor and outdoor air-spora and their significance.

a. Principles of air trapping techniques — Sedimentation, impingement,
impaction, filtration. Methods and instruments used in trapping
techniques- gravity slide, petri plate exposure, vertical cylinder, Hirst




spore ftrap, Rotorod sampler, Anderson sampler, Burkard trap.
Advantages and disadvantages of these techniques.
b. Airborne diseases & aeroallergens

UNIT-IV: Pure culture techniques 14 hrs

a. Physiological saline and its importance, serial dilution technique from
soil, and water

b. Microbial isolation techniques- Pour plate, spread plate, streak plate-
continuous, discontinuous, quadrant and radiant streaking, slant, broth
and stab culturing

c. Preservation and maintenance of pure culture, sub culturing, refrigeration,
preservation under soil, preservation under oil, lyophilisation,
cryophilisation. Microbial culture collection centers -MTCC, ATCC

24MC-MBPII; PRACTICAL-II: Environmental Microbiology
4HRS/WEEK

1. Preparation of agar slants, broth cultures and stab cultures

2. Demonstration of aseptic transfer techniques

3. Isolation and enumeration of bacteria and fungi from soil by serial dilution
technique.

4. Pure culture techniques- Streak, Spread, Pour plate techniques

5. Study of Antagonism between soil microbes

6. Study of airborne microorganisms (bacteria and fungi) in different
environments by plate exposure method.

7. Study of air Samplers-Anderson’s sampler, Hirst Spore trap, Rotorod sampler
and vertical cylinder.

8. Determination of biological oxygen demand.

9. Microbial examination of water by coliform, MPN methods-for potable

10. Charts — study of municipal water treatment, Biogeochemical cycle of C, N & P




I BSc, II SEMESTER
24MC-MBPII: PRACTICAL-II ENVIRONMENTAL MICROBIOLOGY
SCHEME OF EXAMINATION

TIME: 3 HOURS MAX MARKS: 40

1.

Perform experiment A by Serial dilution technique/ exposure method/ BOD 15
Principle 2 Procedure-3 Performance-5 Result 3 & Diagram-2

2. Demonstrate the experiment B- Antagonism/ Spread plate/ Pour plate/Streak Plate 5
Preparation-2 Composition & Application-3

3. C,D,E, F & G: Comment / MPN/ Exposure plate/ Anderson’s sampler/ Hirst Spore
trap/ Rotorod sampler/ vertical cylinder/Slant/Stab culture / Antagonism /Charts of
Municipal water treatment, Biogeocycle of C, N & P 15

4. Viva-voce 5
NOTE: Candidates should submit evaluated class records; without which he/she

will not be allowed to take up the practical examination.
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