B. Sc. Microbiology Sem | and I

Name of Program

B. Sc. Microbiology

Abbreviation

MB

Duration

3 Years

Eligibility Criteria

Basic science

Objective of Program

To convey scientific and technological knowledge and
information with modern age orientation. To help young learners
and realize that science and technology, both hand in hand can
enrich and develop a personality, thus promising a life of success
and achievement.

Program Outcome

PO1: Students shall learn various aspects of microbiology such as
bacteriology, virology, algology, microbial physiology, bacterial
genetics, immunology, biochemistry, rDNA technology.

PO2: Students shall gain knowledge of applied microbiology such
as industrial microbiology, environmental microbiology, industrial
microbiology, food and dairy microbiology.

PO3: Students shall learn about the presence of microorganisms
in air, water, soil and its role in developing a sustainable
environment.

PO4: Students shall acquire the awareness regarding the
importance of microorganisms in plant, animal, human health and
diseases.

PO5: Students shall gain knowledge of microbial technology and
its applications in in the production of industrially important
microbial products.

PO6: Students shall become aware of the role of microbes in the
development of molecular biology and the advancements in
genetic modifications technologies.

PO7: Generate skilled manpower ready to use by industries in
various sectors.

Program Specific Outcomes

Students will be able to appear and qualify for competitive exams
like NET, GSET, and GATE. They will be skilled enough to join any
research institute, Biopharma industry or even start ventures of
their own.

PSO1: Students will develop skill to observe, isolate, identify and
cultivate microorganisms.

PSO2: Students will acquire and demonstrate proficiency in good
laboratory practices in microbiology laboratory.

PSO3: Students will develop practical skills of tools and techniques
used to study microbiology.

PSO4:Students will develop oral and written communication skills,
effective presentation skills and interpretation skill from observed
results.

PSO5: Students will be graduates in microbiology who shall




understand the societal problems and play a vital role by
providing microbial solutions.

PSO6: Students will be able to build their careers in public and
global health, environmental organizations, food, pharmaceuticals
and fermentation industries.

Mapping between POs and PSOs

PO7
Medium of Instruction English
Program Structure Semester |
Teaching per Unlv.er5|?y Interna
Course . week Course Examination Total
Title - . - |
Code Theory| Practical| Credits | Duration | Marks M Marks
arks
Foundation Compulsory
2 - 2 2 Hrs 50 20 70
Generic Elective
2 - 2 2 Hrs 50 20 70
Corel 4 4 6 2 +2 Hrs
50 20 70
Core 2 4 4 6 2 +2 Hrs
50 20 70
Core 3 2+2 Hrs
4 4 6 50 20 70
Foundation Elective 2 - 2 2 Hrs
50 20 70
Total 18 12 24 18Hrs 300 120 420




Program Structure Semester Il
Teaching per University Interna
C:”Jse Title week gozr_ie Examination | | 'I:’t?(l
ode redits arks
Theory| Practical Duration | Marks | Marks
Foundation Compulsory
2 - 2 2 Hrs 50 20 70
Generic Elective
2 - 2 2 Hrs 50 20 70
Core 1 4 4 6 2 +2 Hrs
50 20 70
Core 2 4 4 6 2 +2 Hrs
50 20 70
Core 3 2+2 Hrs
4 4 6 50 20 70
Foundation Elective 2 - 2 2 Hrs
50 20 70
Total 18 12 24 18Hrs 300 120 1420




Course Code MB 101

Course Title HISTORY AND SCOPE OF MICROBIOLOGY
Credit 2

Teaching per Week 4

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The main aspect of this paper is to study and understand the scope of
microbiology with major groups of microorganisms, ancient history and
discovery of microbial world. An aim of this paper is to present existing
development of the microbiology in diversified area.

Course Objective

To understand the importance of microbiology and microorganisms
in the living world.

To study the major groups of microorganisms

To gain an insight of discovery of microorganisms

To learn about the development of various branches of
microbiology

Course Outcomes

CO1: Students will learn the multifaceted existence of
microorganisms.

CO2: Students will gain knowledge about the major groups of
microorganisms and its distribution.

CO3: Students will learn about the discovery of microbial world
Students will know about the role of microorganisms in disease
development

CO4: Students will gain awareness regarding the development of pure
culture techniques, chemotherapy, agricultural microbiology,
immunology and biotechnology.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

Co1

COo2

COo3

CO4

Pre-requisite

Basic science




Course Content

UNIT-1: SCOPE OF MICROBIOLOGY - I:
1.1 An introduction to Microbiology

1.2 Microbiology: A multifaceted Science
1.3 Position of Microorganisms in living world
1.4 Taxonomic status of Viruses

UNIT-2: SCOPE OF MICROBIOLOGY- II:
2.1 Major groups of Microorganisms

2.2 Distribution of Microorganisms in nature
2.3 Applied areas of Microbiology

UNIT-3: ANCIENT HISTORY OF MICROBIOLOGY:
3.1 The discovery of Microbial World and Microscope

3.2 The spontaneous generation controversy

3.3 Discovery of microbial effects on organic matter
3.4 Discovery of the role of Microbes in causation of
3.5 Disease

3.6 History of Virology

UNIT-4: DEVELOPMENT IN MICROBIOLOGY:
4.1 Development of pure culture techniques

4.2 Development of Foundation for immunology
4.3 Development of Agricultural microbiology
4.4 Development of Chemotherapy

4.5 Development of Modern immunology

4.6 Molecular Biology and Biotechnology

Reference Books

REFERENCES:

1. Modi. H. A. (2014) A Handbook of Elementary Microbiology, Shanti
Prakashan, (ISBN: 978-93-5070-1010)

Further Reading:

2. Pommerville J.C. (2014) Alcamo’s Fundamental of Microbiology, 10t
Edition, Jones &BarlettPvt. Ltd., (ISBN: 978-0-07-462320-6)

3. Medigan M., et al., (2015) Brock Biology of Microorganisms, 14t Edition,
Pearson education Ltd., (ISBN: 978-1-292-01831-7)

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc. 70%

External based on semester end University examination




Course Code MB 102

Course Title FUNDAMENTALS OF MICROSCOPY
Credit 2

Teaching per Week 2

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The main aspect of this paper is to study and understand the basic
principle of microscopy. It focused on different type of fundamental and
advanced microscopic techniques. Also provide knowledge related to
different types of dyes, staining and staining theories of bacteria.

Course Objective

To understand the fundamentals of microscopy

To learn different types of light microscopy and its uses

To study electron microscopy, its types and advances in electron
microscopy.

To learn basics of dyes and stains and the principle of staining
microorganisms

Course Outcomes

CO1: Students will learn the relevance of resolving power, numerical
aperture and lens aberrations in the working of microscopy. Students will
understand the importance of ocular and condenser.

CO2:Students will understand the principle and working of light
microscope.
Students will acquire knowledge of types of light microscopy

CO3: Students will learn electron microscopy
Students will become aware different types of electron microscopy and its
applications

CO4: Students will gain understanding regarding dyes and stains Students
will learn the theory and technique of staining bacteria.

Mapping between COs with
PSOs

PSO1 PSO2 PSO3 PSO4 PSO5 PSO6

Cco1

CO2

CO3

CO4

Pre-requisite

Basic science




Course Content

UNIT-1: BASIC PRINCIPLE OF MICROSCOPY:

1.1 General Principles of optics

1.2 Structure of light

1.3 Objectives - Numerical Aperture, Resolving power

1.4 Immersion objectives - Depth of focus, Equivalent focus, Working
distance of uncovered objects & covered objects, Chromatic
aberrations in objectives.

1.5 Oculars - Huygens, Compensating, Flat-field.

1.6 Condenser

UNIT-2: LIGHT MICROSCOPY:

2.1 Bright field microscope

2.2 Dark field microscope

2.3 Phase contrast microscope

2.4 Differential Interference Contrast Microscope
2.5 Fluorescence microscope

2.6 Confocal microscopy

UNIT-3: ELECTRON MICROSCOPY:
3.1 Transmission Electron microscope
3.2 Scanning Electron microscope

3.3 Electron cryotomography

3.4 Scanning probe microscopy

3.4.1 Scanning tunneling microscope
3.4.2 Atomic force microscope

UNIT-4:DYES& STAINS:

4.1Dyes - Acidic & Basic dyes, Chromophore, Classification of biological
stains

4.2 Staining solution - Intensifier, Mordants

4.3 Theories of staining

4.4 Staining of bacteria

Reference Books

REFERENCES:
1. Willey J.M., Sherwood L.M. and Woolverton C.J., (2017)

Prescott’s Microbiology, 10t Edition McGraw - Hill Education, ,
(ISBN: 978-981-3151-26-0)

2. Salle A. J., (1984) Fundamental Principles of Bacteriology,
7thEdition,Tata McGraw - Hill, (ISBN:0-07-099-562-1)

Further Reading:

Pelczar, Chan and Krieg, (2001), Microbiology-Concepts and
Application, 5th Edition, McGraw-Hill, (ISBN: 9780074623206)

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination




Course Code

MBP-103

Course Title Microbiology Practical
Credit 2
Teaching per Week 4 Hrs

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

To provide hand’s on experience of using instruments in the laboratory
for microbiology purpose.

Course Objective

Students will able to learn about basic working principles of microscope,
various staining techniques and various instruments.

Course Outcomes

CO1-CO4: students will able to learn about basic instruments.

CO5-CO7: Students will learn about concepts of pH meter as well as basic
morphological structure of yeast/bacteria.

CO8: Students will learn to prepare basic laboratory working solutions.
CO9-CO12: Students will learn about basic staining techniques.

Mapping between COs with
PSOs

Co4

CO5

COé6

Cco7

Cos8

Co9

Co10

COo11

CO12

Pre-requisite

Basic science




Course Content

1. Study of bright field compound microscope: Components, use
and care.
2. Microscopic examination of living microorganisms:
(a) Observation of hay infusion by Wet Mount Technique.
(b) Observation of bacterial Motility by Hanging Drop
technique
3. Measurement of microorganisms (Micrometry) using Ocular and
Stage Micrometer.
4. Introduction to common instruments/equipments in
microbiology laboratory: Autoclave, Incubator, Hot air oven,
Laminar air flow, Centrifuge, Bacteriological Filter, pH meter,
Colorimeter, Anaerobic jar, Colony counter.
5. Observation of morphological characteristics of Yeast / Fungi /
Protozoa by Dark Field and Phase Contrast Microscopy.
6. Preparation of Nutrient broth / agar medium and cultivation of
bacteria.
7. pH measurement and adjustment using Lovibond / Hellige’s
comparator (Phenol red and Bromothymol blue disc).
8. Preparation of standard solutions:
(c) Percent solutions
(d) Part dilutions
(e) Molar solutions
(f) Normal solutions
(g) Molal solutions
(h) PPM and PPB solutions
9. Monochrome staining by Acidic and Basic dye.
10. Gram staining.
11. Acid fast staining.
12. Observation of spirochaete by negative staining.

Reference Books

1. Patel R.J. and Patel R.K. (2016) Experimental microbiology
Volume I, 9tEdition.Aditya,

2. Patel R.J. and Patel R.K. (2017) Experimental microbiology
Volume Il, 9t" Edition. Aditya,

3. Cappuccino J.G. (2016) Microbiology; A Laboratory
Manual, 11t Edition. Pearson Edication (Singapore) Pvt.
Ltd., (ISBN: 978-9332535190)

4. Aneja K.R. (2001) Experiments in Microbiology, Plant
Pathology, Tissue culture and Mushroom production
technology, 3" Edition. New Age International Publishers,
(ISBN: 978-9386418302)

Teaching Methodology

Class work, Discussion, Self-Study, Seminars and/or Assignment




Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.
70% External based on semester end University examination

Semester 2 MB

Course Code MB 201

Course Title PROKARYOTIC AND ARCHAEAL CELL STRUCTURE
Credit 2

Teaching per Week 4 Hrs

Minimum weeks per
Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The main aspects of this paper are to describe the basic structure of
typical prokaryotes and archaea. It focuses on important differences in
structure between bacteria and archaea.

Course Objective

To understand the importance of cell morphology and cell size of
microorganisms.

To study the structural and functional aspects of microbial cell wall and cell
membrane.

To learn the surface structures and inclusion bodies.

To gain knowledge of spores and its function.

To enable students to understand flagellar motility and chemotaxis.

Course Outcomes

CO1: Students shall understand the importance of size and morphology of
microorganisms.Students shall gain knowledge of cell membrane and its
function.

CO2: Enable the students to understand the structural formation of
peptidoglycan and LPS.Students shall learn differences of bacterial and
archaeal cell wall.

CO3: Acquire knowledge of cell surface structure as well as cell inclusions.
CO4: Students shall gain knowledge regarding the structure and function of
flagella.Students shall learn about microbial motility and chemotaxis.

Mapping between COs with

PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

CO1

CO2

COo3

CO4

Pre-requisite

Basic Science




Course Content

UNIT-1:CELL MORPHOLOGY & CYTOPLASMIC MEMBRANE:
1.1 Cell Morphology

1.2 Cell Size and the significance of being Small

1.3 Membrane Structure

1.4 Membrane Function

UNIT-2:CELL WALL AND GENETIC ELEMENTS OF PROKARYOTES:
2.1 Peptidoglycan

2.2 LPS: The Outer Membrane

2.3 Archaeal Cell Wall

2.4 Nucleoid and Ribosomes

UNIT-3:CELL SURFACE STRUCTURE AND INCLUSIONS:
3.1 Cell Surface Structures

3.2 Cell Inclusions

3.3 Gas Vesicles

3.4 Endospore

UNIT-4:MICROBIAL LOCOMOTION:
4.1 Flagella and Swimming Motility

4.2 Gliding Motility

4.3 Chemotaxis and Other Taxes

Reference Books

1. Medigan M., et al., (2015) Brock Biology of Microorganisms, 14t
Edition, Pearson education Ltd., (ISBN: 978-1-292-01831-7)

2. Willey J.M., Sherwood L.M. and Woolverton C.J., (2017) Prescott’s
Microbiology, 10t Edition, McGraw - Hill Education, (ISBN: 978-981-
3151-26-0)

Further Reading:

3. Pommerville J.C. (2014) Alcamo’s Fundamental of Microbiology, 10t
Edition, Jones &Barlett Pvt. Ltd., (ISBN: 978-0-07-462320-6)

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class
test, quiz, assighment, seminar, internal examination, etc. 70%

External based on semester end University examination




Course Code

MB 202

Course Title NUTRITION AND GROWTH OF BACTERIA
Credit 2
Teaching per Week 4 Hrs

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The main objective of this paper is to understand diversified
nutritional requirements of microorganisms and their cultivation
using various different media. It also focuses on bacterial and
archaeal reproduction, cell cycle, growth curve and effect of
various environmental factors on growth of microorganisms.

Course Objective

To understand modes of bacterial nutrition, nutritional requirements and
its uptake.

To distinguish microorganisms as per their nutritional types.

To understand bacterial cell cycle, growth curve, growth measurement.

To gain understanding of cultivation of bacteria and its enrichment.

To learn the effect of environmental factors on growth.

Course Outcomes

CO1: Students shall gain knowledge regarding the nutritional requirements
of bacteria.Enable the students to classify microorganisms on their
nutritional types.

CO2: Students shall learn bacterial reproduction. Students shall gain
knowledge of bacterial cell cycle, growth curve and measurements of
growth.

CO3: Students shall gain knowledge of cultivation of bacteria on different
media.Acquire knowledge regarding pure culture, isolation and
enrichment.

CO4: Gain understanding regarding the various environmental factors
affecting the growth of microorganisms.

Mapping between COs with
PSOs

PSO1 PSO2 PSO3 PSO4 PSO5 PSO6

Co1

Co2

COo3

CO4

Pre-requisite

Basic Science

Course Content

UNIT-1:BACTERIAL NUTRITION:
1.1Common nutritional requirements

1.2 Requirements of carbon, hydrogen, oxygen and electrons




1.3 Nutritional types of microorganisms

1.4 Requirements of Nitrogen, Phosphorus, sulphur and growth factors
1.5 Uptake of nutrients

UNIT-2:BACTERIAL GROWTH:

2.1 Bacterial and Archaeal reproduction by binary fission
2.2 Bacterial cell cycle

2.3 Bacterial Growth curve

2.4 Microbial population size measurement

2.5 Chemostat and turbidostat for Continuous culture
UNIT-3:CULTIVATION OF BACTERIA:

3.1 Culture media

3.2 Cultivation of aerobes and anaerobes

3.3 Enrichment and isolation of pure culture

3.4 Microbial growth on solid media
UNIT-4:ENVIRONMENTAL FACTORS AND GROWTH:

4.1 solute and water activity pH

4.2 Temperature

4.3 Oxygen concentration

4.4 Pressure

4.5 Radiation

Reference Books

1. Willey J.M., Sherwood L.M. and Woolverton C.J., (2017) Prescott’s
Microbiology, 10t Edition, McGraw - Hill Education, (ISBN: 978-981-3151-
26-0)

2. Willey J.M., Sherwood L.M. and Woolverton C.J., (2008) Prescott, Harley
and Klein's Microbiology, 7t Edition, McGraw - Hill Education, (ISBN: 978-
007126727-4)

Further Reading:

Pelczar, Chan and Krieg, (2001), Microbiology-Concepts and Application,
5thEdition,McGrawHIl, (ISBN: 9780074623206)

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination




Course Code

Practical Core 1: MBP-203

Course Title Microbiology practical
Credit 2
Teaching per Week 4 Hrs

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

To provide hand’s on experience of using instruments in the laboratory for
microbiology purpose.

Course Objective

Microbiology is practical based course so main objective of this course is
to acquaint students about how to isolate, enrich and observe bacteria by
learning basic fundamental techniques.

Course Outcomes

CO1-CO7 : To learn different staining techniques and observation of
different type of cells under microscope.

CO8 : To learn how to culture bacteria.

CO9 : This group of practical’s is based on isolation of bacteria.

CO10: To learn isolation of anaerobic bacteria.

CO11-12: To learn about preservation and the factors which influence the
growth of bacteria.

Mapping between COs with
PSOs

PSO1 PSO2 PSO3 PSO4 PSO5

PSO6

Cco1
COo2
CO3
CO4
CO5
CO6
Cco7
Co8
Co9
Co10
Co11
CO12

Pre-requisite

Basic science

Course Content

1. Cell wall staining - Dyar’s method.

2. Flagella staining - Leifson’s method.

3. Cytoplasmic membrane staining by victoria blue stain.

4. Endospore staining - Snyder’s modification of Dorner’s method.
5. Nucleus staining- Feulgen’s method.




6. Observation of capsule in bacteria by Maneval’'s method.
7. Metachromatic granules staining-Albert’s method.
8. Techniques for Cultivation of bacteria:
a)Broth culture
b)Slant culture
c)Stab culture.
9. Techniques for Isolation of bacteria:
a)Streak plate method
b)Pour plate method
c)Spread plate method.
10. Influence of oxygen on growth of bacteria and Cultivation of
/Anaerobic bacteria (Thioglycollate medium).
11. Maintenance and preservation of bacteria.
12. Influence of Environmental factors on microbial growth:
a)Temperature
b)pH of media
c)Osmotic pressure

Reference Books

1. Patel R.J. and Patel R.K. (2016) Experimental microbiology
Volume |, 9tEdition.Aditya,

2. Patel R.J. and Patel RK. (2017) Experimental microbiology
Volume Il, 9t Edition. Aditya,

3. Cappuccino J.G. (2016) Microbiology; A Laboratory Manual, 11t
Edition Pearson Edication (Singapore) Pvt. Ltd.(ISBN: 978-
9332535190)

4. Aneja K.R. (2001) Experiments in Microbiology, Plant Pathology,
Tissue culture and Mushroom production technology, 3 Edition,
New Age International Publishers, (ISBN: 978-9386418302)

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination




B.Sc. Microbiology Ill and IV

Name of Program

B. Sc. Microbiology

Abbreviation

MB

Duration

2 Years

Eligibility Criteria

Basic Science

Objective of Program

To convey scientific and technological knowledge and information
with modern age orientation. To help young learners and realize
that science and technology, both hand in hand can enrich and
develop a personality, thus promising a life of success and
achievement.

Program Outcome

PO1: Students shall learn various aspects of microbiology such as
bacteriology, virology, algology, microbial physiology, bacterial
genetics, immunology, biochemistry, rDNA technology.

PO2: Students shall gain knowledge of applied microbiology such as
industrial microbiology, environmental microbiology, industrial
microbiology, food and dairy microbiology.

PO3: Students shall learn about the presence of microorganisms in
air, water, soil and its role in developing a sustainable environment.
PO4: Students shall acquire the awareness regarding the
importance of microorganisms in plant, animal, human health and
diseases.

PO5: Students shall gain knowledge of microbial technology and its
applications in in the production of industrially important microbial
products.

PO6: Students shall become aware of the role of microbes in the
development of molecular biology and the advancements in genetic
modifications technologies.

PO7: Generate skilled manpower ready to use by industries in
various sectors.

Program Specific Outcomes

Students will be able to appear and qualify for competitive exams
like NET, GSET, and GATE. They will be skilled enough to join any
research institute, Biopharma industry or even start ventures of
their own.

PSO1: Students will develop skill to observe, isolate, identify and
cultivate microorganisms.

PSO2: Students will acquire and demonstrate proficiency in good
laboratory practices in microbiology laboratory.

PSO3: Students will develop practical skills of tools and techniques
used to study microbiology.

PSO4:Students will develop oral and written communication skills,
effective presentation skills and interpretation skill from observed
results.

PSO5: Students will be graduates in microbiology who shall




understand the societal problems and play a vital role by providing
microbial solutions.

PSO6: Students will be able to build their careers in public and
global health, environmental organizations, food, pharmaceuticals
and fermentation industries.

Mapping between POs and PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6
PO1
PO2
PO3
PO4
PO5
PO6
PO7
Medium of Instruction English
Program Structure Semester Il
T - - -
eaching per Unlv.erS|Fy Interna
Course . week Course Examination Total
Code Title i Credits i : Marks
Theory | Practical Duration | Marks Marks
MB- 301 2 - 2 2Hrs | 50 | 20 70
MB- 303 2 - 2 2 Hrs 50 20 70
MB- 304 - 6 3 2+2 Hrs 60 30 90
Total 6 6 9 10 Hrs 210 90 300
Program Structure Semester IV
Teaching per University Interna
Course Title week Cour.se Examination I Total
Code - Credits - Marks
Theory/| Practical Duration | Marks | Marks
MB- 401 2 - 2 2 Hrs 50 20 70
MB- 402 2 - 2 2 Hrs 50 20 70
MB- 403 2 - 2 2 Hrs 50 20 70
MB- 404 - 6 3 2+2 Hrs 60 30 90
Total 6 6 9 10 Hrs 210 90 300




B.Sc. 3"4Semester

Course Code MB 301

Course Title Principle of bacterial systematic
Credit 2

Teaching per Week 2Hrs

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

Ihe paper explores microbial taxonomy and chssification of bacterin wsing an evolutionars
ramework. Bacterial taxonomy and phylogeny gives an understanding regarding degree of

prokaryotic diversty unmatched by eukaryotic unicellular and multicellular oreansns,

Course Objective

*  To understand taxonomic ranks and taxonomic phlogeny

*  To study chssical and mokcular characterstics for microbial taxonony
*  To understand Bergey's manual of systematic bacteriology

+  To study arachea and its chssification

« To aquire knowledge of taxonomy of proteobacteria

Course Outcomes

CO 1: Students will learn evolutionary process of microorganisms. Students
will able to classify microorganisms based on their cultural and molecular
characteristics.

CO 2: Students will gain knowledge of the unique characteristics of archea ,
its adaptation and importance

CO 3: Students shall understand the major classes of proteobacteria and
important phyla

CO 4: Students shall understand aerobic endospore former .

Mapping between COs with
PSOs

PSO1 PSO2 PSO3 PSO4 PSO5 PSO6

Co1

CO2

COo3

CO4

Pre-requisite

12th Science with Biology Subject




Course Content

Course Content

UNIT1 | Microbial Taxonomy and the Evolution of Diversity
] Teaching Duration: Lectuny

Microbal Taxonomy

Taxonomic Ranks

aif —

|

Microbal taxonomy and phylogeny

1.3.1 Chssical Characteristics

1.3.2 Mokcular Characteristics: Nuckic acid hybridization, Nuckic acid base
composition

Evoltionary process and the concept of microbial specics

1.5 | Bergey's Mamal of systematic bacteriobgy

UNIT 2 I Taxonomy of Archacsa
| Teaching Duration: Lectures

2.1 | Overview of Archaea
2.2 | Major groups of Archaea
23 | Plylum Crenarchaeota
24 | Plylim Euryarchaeota
241 Methanogens and Methanotropls
2.4.2 Haloarchaea
UNIT 3 | Taxonomy of Proteobacte ria
| Teaching Duration: Leclures
30| Chss Alphaproteobacteria; Order Rhizobiales
3.2 | Chss Beta Proteobacteria: Order Hyvdrogenophiales
3.3 | Chss Gamma Proteobacteria: Order Enterobacteriales
34 | Chss Deha Provecbacteria: Order Bdellovibrionales
3.5 | Chss Epsiloneprateshacteria
UNIT 4 l Important groups of bacte nan
Teaching Durtion: Lectures
4.1 | Cliss Bacilli: Aerobic endospore forming bacterti
4.2 | Chss Mollicutes _
4.3 | Plwlum Cyvanobacteria
44 | Plwlum Spirochaetes

4.5 fl‘:_'.lum Bactevoideres




Reference Books

Recommended References:

« Lory, S, Perry, J. J,, Gunsalus, R. P., Staky, J. T.(2007). Mierobial ~ Life. 2 Ediion,
United Kingdom: Sinaver Associates. [SBN: 9780878936854, 0878936858

+ Pekzr, Chan and Krieg, (1993), Microbiology-Concepts and Application, Inenutional
Edivon, McGraw-Hill ISBN: 9780071129145

+ Sherwood, L, Wilky, J. M., Wooherton, C. J. (2017). Prescott'sMirobiokygy. Singapore:
McGraw-Hill Education.10 Edition, 2017. ISBN: 9789813151260, 9813151269,

+ Tortora G.J., and Funke BR. (2016), Microbiology an Introduction, 12" Ed., Pearson, ISBN:
0781292099149

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc. 70%
External based on semester end University examination

Course Code MB : 302

Course Title Control of microorganism in the environment
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The paper inchides the study of the control and destruction of microorganisms. 1t includes the
physical and chemical methods to control pathogens and prevent their transmission and 10
reduce or eliminate microbes responsible for the contamination of food, water and other

substances,

Course Objective

« To understand the principle of controlling the presence of microorganisms.
+ To study the physical agents and mechanisms used for the control

+  To learn the effect of various chemical agents used for the microbial control
«  To understand the mechansm of control of chemical agents.

+  To dequire the ability to sekect the control agent in the environment.

Course Outcomes

CO 1: Students will gain knowledge of the role of microbial control in
disease transmission.

CO 2: Gain knowledge of physical and mechanical of microbial control and
mode of action of each




CO 3: Students shall understand the major chemical agents and its
microbicidal effect.

CO 4: Shall enable the students to understand the machanisms of chemical
control.

Mapping between COs with
PSOs

Pre-requisite Basic science

Course Content

Course Content

UNIT1 | Basic Principles of Microbial Control ,
| Teaching Duration: Lectures 07
1.1 | Termmology of Microbial Control |
1.2 | Microbial Death Rates |
1.3 | Action of Antimicrobal Agents )

1.4 | The Sekection of Microbial Control Methods

1.5 | Siational Considerations

UNIT 2 | Mechanical and Physical Methods for Microbial Control
| Teaching Duration: Lectures 08
2.1 | Filration |
2.2 | Heat Related Methods |
2.3 | Refrigeration and Freezing |
24 | Desiceation and Lyophilization
2.5 | Osmotic Pressure
2.6 | Radiation
UNIT 3 | Chemical Methods for Microbial Contiol =1 |
| Teaching Duration: Lectures 07|
3.1 | Choosing a Microbicidal Chemical
3.2 | Factors Affecting Germicidal Activity of Chemicak
3.3 | The Halogens Antimicrobial Chemical
3.4 | Phenoks: lts derivatives and Applications
3.5 | Akohob o
UNIT 4 | Chemical Methods for Microbial Control - 11 ]

| Teaching Duration: Lectures 08|
4.1 | Hydrogen Peroxide and relted Germicides
" 4.2 | Chemicals with Surface Action: Detergents
4.3 | Heavy Metak
4.4 | Aldehydes
4.5 | Gaseous Sterilants and Disinfectants
4.6 | Dves
4.7 | Acid and Akalies




Reference Books

Recommended References:

L]

Bauman R. W., (2003), Microbiology, Pearson/Benjamin-Cummings, (ISBN: (-8-53-
7590-2)

* Cowan M. K. and Takro K. P., (2006), Microbiology: A Systems Approach, Me-Graw
Hill Higher Education, (ISBN: 0-07-291804-7)

* Nester E. W, Anderson D. G., Roberts Jr. C. E., Pearsall N. N. and Nester T. M.
Microbiology, International Edition, Me-Graw Hill Higher Education. (ISBN: 0-07-
121493-3)

Further Reading:

+ Pommerville J.C.,(2014), Aleamo 's Fundamentals of Microbiology, 10™ edition, Jones
and Bartlett Learning, (ISBN: 978-93-80853-5374-1)

+ Wilkey L. M., Sherwood L. M. and Woolverton C. 1., (2017), Prescort 's Microbiology,
10" edition, Me-Graw Hill Education, (ISBN: 978-981-3151-26-0)

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc. 70%
External based on semester end University examination

Course Code MB 303
Course Title Virology
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The aim of the paper & to realize the increasing importance of virology. Students shall karn
the origin, basic structure of vius and its chssification. It teaches the cultivation and
reproduction of virus. The paper abo includes the role of virus in disease as well as cancer but
ako astudy on viruses associated with phnt, animal, insects and archacal viruses.

Course Objective

*  To gvélan overview of medically important virus families.

* To describe the structure, classification and cultivation of viruses.
* To uilderstand the replication strategies of viruses,

*  To sty virus like infectious particles

*  To study the role of vins and virus host,




Course Outcomes CO 1: Students will gain knowledge of the structure of viruses and its origin
CO 2: Students shall learn about classification of viruses and knowledge of
emerging viruses threatening the world

CO 3: Enable students to understand virus replication.

CO 4: Students shall understand the role of viruses in cancer.

Mapping between COs with

PSOs PSO1 PSO2 PSO3 PSO4 PSO5 PSO6

Cco1

CO2

CO3

CO4

Pre-requisite Basic science




Course Content

Couwrse Content

uNIT1 | Microbial Taxonomy and the Evolution of Diversity

] Teaching Duration: Lectures 07|

Microbal Taxonomy

Taxonomic Ranks

I

!
[ 1.3 | Mirobal axonomy and phylogeny
1.3.1 Classical Characteristics

composition

1.3.2 Mokcubr Characterstics: Muckic acid hybridization, Nuckic ackd base

Evolationary process and the concept of microbial species

5 | Berpey's Mamual of systematic bacterolbogy

|
|
J

| LUNIT 2 | Taxonomy of Archaca

Overview of Archaea

Major groups of Archaea

Plylum Cremarchacora

Plylam  Ewrvarchaeora

2.4.1 Methanogens and Methanotrophs
2.4.2 Habarchaea

e L
3 Bpf =

UNIT 3 | Taxonomy of Proteolmcteria

Teaching Durmiion:Lectures 07

i
| Teaching Duration:Lectures U5 |

. Chss .alf;h’mp.r:ﬂcc.rﬁm'mriu: Order Rhizobiales

Chss Beta Proteobacteria: Order Hyvdrogenophiales

Chiss Gamma Proveabacteria: Order Emterabacteriales

Chss Dela Proteobacteria: Order Sdellovibrionales

ok | ad] o] ] s

eal ) Ll B

Chss Epsifoneproteobacteria

| UNIT 4 | Important groups of baeteria

Teaching Duration: Lectures 5|

Al Cliss Bacilli: Aerobie endospore forming bactern

4.2 | Chss Mollicures

4.3 | Plwlum Cvanobacteria

4.4 | Plylum Spirochaetes

4.5 | Plvlum Bacteroidetes

Reference Books

Recommended Relerences:

+ Bhek, 1. G. (2012). Microbiology: Principles and expborations, Hoboken, NJ: Wiky. ISBN:

9780470541098, 0470541091,
+ Sherwood, L., Willey, J. M., Woolerton, C. J. (2008). Prescott’s

Microbiobogy. Singapore: McGraw-Hill Education.7" Edition and 10™ edition. 2017. ISBN:

0073302082, 9780073302089 and ISBN: 9789813151260, 9813151269,

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,

class test, quiz, assignment, seminar, internal examination, etc.




70% External based on semester end University examination

Course Code MBP: 304

Course Title Semester Il Practical
Credit 3

Teaching per Week 6 Hrs

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

Purpose of this course is to understand the purity of culture and effect of
different parameters on growth of microorganisms

Course Objective

e To understand the purity of culture

e To study different parameters that effect on growth of the
bacteria

e To understand the germicidal effect of disinfectant on growth of
microorganisms

Course Outcomes

CO 1: students will understand the characteristics of different
microorganisms

CO 2: CO 3: To understand the germicidal effect on batreia

CO 4: CO 5: To understand antimicrobial effect on microorganisms.

CO 6: CO 7: To gain knowledge about temperature and time exposure on
growth of bacteria.

CO 8 - CO12: To learn about various pure culture of microorganisms.

Mapping between COs with
PSOs

PSO1 | PSO2 PSO3 PSO4 PSO5 PSO6

co1

CO2

CO3

CO4

CO5

CO6

CO7

co8

Co9

CO 10
CO 11
CO 12

Pre-requisite

Basic science




Course Content

S5.Y.B.S¢. Microbiology
Semester— 111 Practicals
(Time Duration: 06 Hours/mweek)
MBP 304: Practicals

Enumeration of bacteria by Heterotrophic phte count method (HPC)

Action of antiseptics and diinfectants on bacteri.

Effect of hand sanitizer on skin flora.

Lethal action of UV, rays on bacteria

Lethal action of heavy metaks on bacteria

Demonstration of lyss of bacteria by bacteriophage.

Determiation of TDP & TDT.

Study of biochemical reactions.

9. Pure cubure study of Escherichia coli and Klebseilla mobillis (formerly Enterobacter
aerogenes)

10, Pure cultwre study of Proteus vulgaris, Serratia marcescens and Pseudomonas
aeruginosa.

1. Pure culure study of Bacillus megaterium, Bacillus subtilis, Bacillus cereus.

12, Pure cubure study of Staphylococcus aureus, Staphylococcus epidermidis.

o wd B —

Lo B = T

Reference Books

References:

+ Aneja, K.R., (2003). Experiments in Microbiology, Plant Pathology, Tissue Culture
and Mushroom Production Technology, 4" edition., New Age Intenational
Publishers.

+ Cappuccino, J.G., (2016). Microbiology: A Laboratory Manual, 11" ed., Pearson
Education (Singapore) Pyt. Lid.

v Patel R ., & Patel K. R., (2011), Experimental Microbiokogy, Vol 2, 8"ed.,
Aditya.

+ Patel R. )., & Patel K. R, (2015). Experimental Microbiology, Vol 1,9"ed.,

Aditya,
)"

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.
70% External based on semester end University examination




B.Sc. 44 Semester

Course Code MB 401

Course Title Biological moleculs
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester | 15 (Including Classwork, examination, preparation, holidays etc.)

Effective From June 2019

Purpose of Course lil’:mr.;-: OVerVEEW:

The paper gives an understanding of biomokcules found in all Iving organisns including
microbes. “Students shall am important  biomokecules  such as proteis, enzvmes,
carbolydnites, Ipids and nuckic acids. They shall become aware of the structure, types and
the important functions of biomolecules.

— = To study the structure and propertics of amino acids and proteins.
Course Objective - . o ) it
. I'c understand chlssification of enzyvmes and enzyme  activity.
= To understand types of carbohydrates and its imponance.
«  To gain knowledge of lipids, its structure and functions.

- o enable students to understand DNA and RMNAL

Course Outcomes CO 1: Students shall understand the structure of Amino acid and its role in
peptide bond formation also gain knowledge about structure and function of
protein and enzymes.

CO 2: Students will understand the stereochemistry of carbohydrates and its
functions.

CO 3: Students shall acquire knowledge about lipids , their classification and
importance

CO 4: acquire knowledge about structure and denaturation of nucleic acids.

Mapping between COs with
PSOs PSO1 PSO2 PSO3 PSO4 PSO5 PSO6
co1
co2




Co3
Co4

Pre-requisite Basic science

Course Content

UNIT1 | Amino Acids, Proteins and enzymes
| Teaching Duration:Lectures 0§
I.1 | Amino Acids Exist in a Three-Dimensional workd
12 | Individual Amino Acids: Their Structures and Properties
1.3 | The Peptide Bond
1.4 | Protem Structure and Function
1.5 | Chemical nature of enzymes
1.6 | Nomenchature and chssification of enzymes
1.7 | Factor affecting enzyme activity
1.8 | Isoenzymes

UNIT2 | Carbohydrates
| Teaching Duration: Lectures 07
Sugars: Their structures and stereochemisiry
Reactions of monosaccharides
Some Important_oligosaccharides
Structures and functions of polysaccharides

rafea|rafrs
e | o] ] —

UNIT3 | Lipids
| Teaching Duration: Lectures 08

Chssification lipids

Fatty acids

Glyeerol lipid

Lipid devoid of gheerol
Complex lipids

Lipids and biobgical membranes

ek § B | —

my:y.\uauaw
=0 L. -9

UNIT4 | Nucleic Acid
| Teaching Duration: Lectures 07

4.1 | Level of Structure in Nuckic Acids

4.2 | e Covaknt Structure of Polynuckeotides
4.3 | The Structure of DNA

4.4 FDenaturation of DNA

4.5 | Types of RNA and their Structures




Reference Books

Recommended References:

« Campbell, M. K., & Farrell, §. 0. (2012). Biochemistry. Belmont, CA: Brooks/Colk,
Cengage Learning, [SBN: 9780840068583 0840068581,

+  Rastogi, S.C., Biochemistry (2015), 2 Edi. ISBN9788171339389,

Further reading:
* Berg and Stryer, (2007) Biochemistry, 6™ Ed. W H Freeman pub., ISBN:
0780716746843
¢« Murray, R K., Granner, D. K., Mayes, P. A., & Rodwell, V. W.(2013). Harper
Biochemistry, 30" Edi. Appleton and Lange.
+ Voet and Voet, (2008) Fundamentals of biochemistry, 3 Ed, Johns Wiky & Sons,
Asia [SBN: 978-0470129302

Teaching Methodology

Class work, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class
test, quiz, assighment, seminar, internal examination, etc. 70%
External based on semester end University examination

Course Code

MB : 402

Course Title

Mycology, Phycology and Protozoology

Credit 2

Teaching per Week 2Hrs

Minimum weeks per Semester | 15 (Including Classwork, examination, preparation, holidays etc.)
Effective From June 2019

Purpose of Course

To understand eukaryotic microorganisms and its importance.

To study distinguishing characterstics, reproduction and cultivation of fungi
To understand major chsses of fingi

lo pive understanding of characteristics of algae and iis economic importance.

lo gain knowledge of occurrence, importance and reproduction of protozoa




Course Objective

To understand major chsses of fungi

To understand eukaryotic microorganisms and its importance,

To study ditinguishing characterstics, reproduction and culivation of fungi

l'o give understanding of characteristics of algae and its economic importance.

lo gain knowledge of occurrence, importance and reproduction of protozoa

Course Outcomes

CO 1: Enable students to understand the structural differences of
prokaryotic and eukaryotic microorganisms
CO 2: Give an insight of different fungal groups and its importance.
CO 3: Students shall learn algal ecology , its characteristic and its

importance.
CO 4: Gain knowledge of occurrence, importance and reproduction of
protozoa.

Mapping between COs with
PSOs

PSO1

PSO2

PSO3

PSO4

PSO5

PSO6

Cco1

CO2

CO3

CO4

Pre-requisite

Basic science




Course Content

Course Content

UNIT1 | Mycology
| Teaching Duration: Lectures 07
1.1 | Importance of fungi
1.2 | Distinguishing characterstics of fungi
1.3 | Morphology of fungi
1.4 | Reproduction of fungi
1.5 | Cultivation of fungi
UNIT2 | Classification of fungi
| Teaching Duration: Lectures 08
2.1 | The Chytridiomycota
2.2 | The Zygomycota
23 | The Ascomyeota
24 | The Basidiomycota
2.5 | The Microsporidia
2.6 | The Glomeromycota
UNIT 3 | Phycology
| Teaching Duration: Lectures 08
3.1 | Occurrence of algae
3.2 | Characteristics of alge
33 | Alme and diseases
34 | Bologial and economic importance of algae
3.5 | Lhen
UNIT4 | Protozeology
| Teaching Duration: Lectures 07
4.1 |Occurrence of protozoa
4.2 |Ecology of protozoa
43 |The importance of protozoa
44 |Morphology of protozoa
4.5 [Reproduction of protozoa




Reference Books

Recommended Relerences:

+ Pekzar M. J. and Chan E. C. S., (1998), Microbiology, 5" Ed., Tata-Mc Graw Hil

+  Sherwood, L., Willey, J. M., Woolverton, C. ). (2017). Prescot
Microbiology. Singapore: McGraw-Hill ~ Education.10™  Edition, 2017, ISBN;
9789813151260, 9813151269.

Further reading:

¢ Torora G.J., and Funke B.R. (2016), Microbiology: an Introduction, 12 Ed., Benjamin

Cummings,

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assighment, seminar, internal examination, etc. 70%
External based on semester end University examination




Course Code

MB 403

Course Title

Microbial ecosystem

Credit

2

Teaching per Week

2Hrs

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

Microbial ecology i concerned with microbial processes that oceur in ecosystem. It explains
how nutrient availability and environmental factors influence microbial growth i various
ecosystens.  Student shall understand the roke of microorganisms in evolution of ife and
balnce of ecosystem. The objective of the paper & to give an understanding of the varied
microbial interactions and its impact in sustenance of ecosystenm.

Course Objective

«  To unclerstand the role of microbial evolution in ecological development.

* To karn the methods to study microbial ecology,

* To gain an understanding of biogeochemical cycling and effect of gobal climate
change,

+  To develop msight about microbial interactions.

+  To understand the roke of microorganisms in ecosystem.

Course Outcomes

CO 1: Shall give an insight of microbial rolein evolution of life.

CO 2: Give an understanding of biogeochemical cycling.

CO 3: Students shall gain knowledge of microbial interactions and its
significance.

CO 4: Gain knowledge of distribution and role of microorganisms in different
habits and ecosystems.

Mapping between COs with PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Cco1

CO2

CO3

CoO4

Pre-requisite

Basic Science




Course Content

Course Content
F

’G;I']'IT MICROBIAL EVOLUTION AND ECOLOGY
| Teaching Duration: Lectures 08
1.1 | The origin of life
1.2 | Chemical evolution
1.3 | Celubar Evolution
1.4 | Ribosomal RNA analyss for tracing microbial évolution
1.5 | Genetie basis of evolition




1.6 | Methods m microbal ecology

UNIT 2 BIOGEOCHEMICAL CYCLING AND GLOBAL CLIMATE

CHANGE

|

| 'Teaching Duration: Lectures 08

2.1 | Global Climate Change; Global Infectious Disease Change
2.2 | Biogeochemical Cycling

2.2.1 Carbon cycle

2.2.2 Nitrogen Cyck

2.2.3 Phosphorus Cycke

2.2.4 Sulfir Cycle
2.3 | Interaction between Ekemental Cycles
24 | Global Climate Change: Biogeochemical cycling out of baknce

UNIT 3 | MICROBIAL INTERACTIONS
| Teaching Duration: Lectures 07
3.0 | Mutualism |
3.2 | Cooperation '
3.3 | Commensalism
34 | Predation
3.5 | Parasism
3.6 | Amensalism
3.7 | Competition
UNIT 4 | MICROORGANISMS AND ECOSYSTEMS
| Teaching Duration: Lectures 07

4.1 | Microorganisms in terrestrial environments

4.1.1 Soils as an important microbial habitat

4.1.2 Microbe-plant iieractions
4.2 | Microorgansms i marine and freshwater ecosystems

4.2.1 Water as a microbial habitat
4.2.2 Microorgansms in maring ecosystems
4.2.3 Microorganisms in freshwater ecosystems




Reference Books

Recommended References:

Applications, 4"Ed., Pearson Education. ISBN: 81-297-0771-3.
+ Wiky, J., & Sherwood, L. (2013). Prescott, Harley, and Klein's Microbiology, 10™
Fd., MeGraw-Hill Science/Engineering/Math, 1SBN: 9780073402400.

Further reading:
+  McAnhw, J. Vaun (2006). Microbial Ecology: An Evolutionary Approach,
Academic Press, 416 pp. ISBN 0123694914,

Mitchell R., Gu Pelezar Ji Dang, Chan and Krieg, (1993), Microbiology-Concepts

and Application, Intemational Edition, McGraw-Hill

Tortora G.J., and Funke B.R. (2016), Microbiology an Introduction, 12 Ed.,
Benjamin Cummings.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class
test, quiz, assighment, seminar, internal examination, etc. 70%
External based on semester end University examination

Course Code MBP : 404

Course Title Semester IV Microbiology Practical
Credit 3

Teaching per Week 6 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

Purpose of the course is to understand the intracellular and extracellular
enzyme activity and structure of fungi, algae and protozoa

Course Objective

e To study the qualitative analysis of protein and carbohydrates
¢ To understand the intracellular and extracellular enzyme activity.
e To study the structure and function of important fungi

Course Outcomes

CO 1- CO 2: To understand the presence of biomolecules such as protein
and carbohydrates

CO 3-CO 4: To know the activity Of intracellular and extracellular enzymes.

+  Ronakd M. Aths & Richard Bartha (2005) Micrabial Ecology: Fundamentals and




samples.

CO 5- CO 8: To understand the structure of fungi, algae and protozoa.
CO 9 -CO 12 TO learn the isolation of different organisms from natural

Mapping between COs with
PSOs

Cco1
CO2
COo3
CO4
CO5
CO6
COo7
Co8
CO9
CO 10
co11
CO 12

PSO1

Pre-requisite

Basic Science

PSO2

PSO3

PSO4

PSO5

PSO6




Course Content

S.Y.B.Se. Microbiology
Semester= 1V Practicals
(Time Duration: 06 Hours/week)

MBP 404: Practicals

Qualitative analysis of carbohydrate (Any four sugar)

Qualitative analysis of proteins (Any three protein)

Study of extracellular enzymatic activity: Amykise, Caseinase, Gehtinase, Lipase
Stdy of intracellular enzymatic activity: Deaminase, Decarboxybise, Catakse,
Dehydrogenase, Oxidase.

5. Cultivation and identification of economical important fungi (9 genera) (Aspergillus,
Penicillium, Mucor, Rhizopus, Curvularia, Helminthosporium, Cunninghamella,

L s B —

Fusarium, Alternaria)
6. Study of permanent sides of algae (Volvox, Spirogyra, Diatoms)
7. Study of permanent slides of algae Cyanobacterin (Nostac, Anabena)
8. Study of permanent slides of Protozoa (Amoeba, Paramoecium, Euglena).
9. lIsoktion of nonsymbiotic nitrogen fixing aerobic bacteria- Azotobacter spp.
10. Isokation of Rhizobium spp. from root noduks of legume phants.
11. Isoktion and identification of Actinomyeetes fiom soil
12. Isolation of protozoa from soil

Reference Books

Relerences:

« Ancja, KR, (2003). Experiments in Microbiology, Plant Pathology, Tissue
Culture and Mushroom Production Technology, 4™ edion, New Age
[nternational Publishers,

+ Cappuccino, J.G,, (2016). Microbiology: A Laboratory Manual, 11" ed., Pearson
Education (Singapore) Pst. Ltd.

« Patel R. ), & Patel K. R, (2011). Experimental Microbiology, Vol 2, 8" ed.,
Aditya,

« Pael R J., & Patel K. R, (2015). Experimental Microbiology, Vol. 1,9"ed.,

gAditya.

Teaching Methodology

Class work, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,

class test, quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination




B.Sc. Microbiology V to VI

Name of Program

B.Sc Microbiology

Abbreviation

MB

Duration

2 Years

Eligibility Criteria

Basic Science

Objective of Program

To convey scientific and technological knowledge and information
with modern age orientation. To help young learners and realize
that science and technology, both hand in hand can enrich and
develop a personality, thus promising a life of success and
achievement.

Program Outcome

PO1: Students shall learn various aspects of microbiology such as
bacteriology, virology, algology, microbial physiology, bacterial
genetics, immunology, biochemistry, rDNA technology.

PO2: Students shall gain knowledge of applied microbiology such as
industrial microbiology, environmental microbiology, industrial
microbiology, food and dairy microbiology.

PO3: Students shall learn about the presence of microorganisms in
air, water, soil and its role in developing a sustainable environment.
PO4: Students shall acquire the awareness regarding the
importance of microorganisms in plant, animal, human health and
diseases.

PO5: Students shall gain knowledge of microbial technology and its
applications in in the production of industrially important microbial
products.

PO6: Students shall become aware of the role of microbes in the
development of molecular biology and the advancements in genetic
modifications technologies.

PO7: Generate skilled manpower ready to use by industries in
various sectors.

Program Specific Outcomes

Students will be able to appear and qualify for competitive exams
like NET, GSET, and GATE. They will be skilled enough to join any
research institute, Biopharma industry or even start ventures of
their own.

PSO1: Students will develop skill to observe, isolate, identify and
cultivate microorganisms.

PSO2: Students will acquire and demonstrate proficiency in good
laboratory practices in microbiology laboratory.

PSO3: Students will develop practical skills of tools and techniques
used to study microbiology.

PSO4:Students will develop oral and written communication skills,
effective presentation skills and interpretation skill from observed
results.

PSO5: Students will be graduates in microbiology who shall




understand the societal problems and play a vital role by providing
microbial solutions.

PSO6: Students will be able to build their careers in public and
global health, environmental organizations, food, pharmaceuticals
and fermentation industries.

Mapping between POs and PSOs

PO7
Medium of Instruction English
Program Structure Semester V
Teaching per Unlv.er5|fy Interna
Course . week Course Examination Total
Title - . - |
Code Theory | Practical | Credits [ Duration | Marks Marks
Marks
Foundation Compulsory
2 0 2 2 Hrs 50 20 70
Generic Elective
2 0 2 2 Hrs 50 20 70
Corel 12 - 12 2x6 Hrs
300 120 420
Practical core 1 - 12 6 2hrs 120 60 180
Foundation Elective 2 0 2 2 Hrs
50 20 70
Total 18 12 24 18 Hrs 570 340 810
Program Structure Semester VI
Course Title Teaching per Course University Interna| Total

Code week Credits Examination | Marks




Theory| Practical Duration | Marks | Marks
Foundation Compulsory
2 0 2 2 Hrs 50 20 70
Generic Elective
2 0 2 2 Hrs 50 20 70
Core 1 12 - 12 2x6 Hrs
300 120 420
Practical core 1 - 12 6 2hrs 120 60 180
Foundation Elective 2 0 2 2 Hrs
50 20 70
Total 18 12 24 18 Hrs 570 340 810
Course Code
MB11:
Course Title | BACTERIALGENETICS
Credit 2
Teaching per | 2

Week

Minimum 15 (Including Classwork, examination, preparation, holidays etc.)

weeks per

Semester

Effective June 2020

From

Purpose of [Students learn about basic molecular biology concepts of replication, transcription,

Course translation, mutation and genetic recombination.

Course e Students develope the knowledge of basic molecular biology.

Objective e Students also learn about genetic recombination and repair mechanism.

Course CO1:Students will learn about clear idea of basic molecular process.

Outcomes  |CO2:Students also acquire knowledge of gene regulation, genetic recombination.
CO3: Students will learn about different types of mutation.

Mapping

between COs PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

with PSOs

CO1




Co2

CO3

Pre-requisite

Basic Science

Course
Content

UNIT1 | GENOME:STRUCTUREANDREPLICATION
Reference: 9tPrescott TeachingDuration 10Lectures
1.1 DNAasgeneticmaterial
1.2 DNAStructure
1.3 TheorganizationofDNA incells
1.4 ReplicationofDNA
1.4.1 Semi-conservativeDNAreplication Ref:Russell
1.4.2 PatternsofDNAsynthesis
1.4.3 Thereplicationmachinery
1.4.4 Eventsatthereplicationfork
1.4.5 Terminationofreplication
UNIT2 | GENEEXPRESSIONANDREGULATION
Reference: 9t"Prescott TeachingDuration 10Lectures
2.1 Theflowofgeneticinformation
2.2 Genestructure
2.3 Transcription
2.3.1 TranscriptioninBacteria
2.4 TheGenetic code
2.5 Translation
2.6 Thelactoseoperon: Negativecontrolofinduciblegenes
UNIT3 GENETICRECOMBINATIONANDEXTRACHROMOSOMAL
INHERITANCE
Reference:9"Prescott TeachingDuration 10Lectures
3.1 Horizontalgene transferinProkaryotes
3.2 Recombinationatthemolecularlevel
3.3 Transposableelements
3.4 Bacterialplasmids
3.5 BacterialConjugation
3.6 DNATransformation
3.7 Transduction




UNIT 4 | MUTATIONS AND THEIR REPAIR

Reference: Russell Teaching Duration 10 Lectures
41 Mutations definition

4z Types of point mutation

43 Spontansous and mduced nutations

44 B.everse mutations and suppressor mutations
45 Fepairofdamaged DNA

Reference
Books REFERENCES:

Wiley,J.,andSherwood,L.(2014).Prescott,
HarleyandKlein'sMicrobiology,9Ed.,McGraw-
HillScience/Engineering/M

Nester E.W.,AndersonD. J.,RobertsC.E.,PiveearsalIN.N. andNester
M.T.,(2004),Microbiology:Ahumanperspective,McGraw-Hill

FurtherReading:

Pelczar M. J. and Chan E. C. S., (1998), Microbiology, 5t ed.,
Tata-Mc GrawHill

CowanM.K. andTalaroK.P.,(2006),Microbiology-
AsystemsApproach,Mc GrawHillHigherEducation.

Teaching Classwork, Discussion, Self-Study, Seminars and/or Assignment
Methodology

30% Internal assessment based on class attendance, participation, class test, quiz,
Evaluation [assignment, seminar, internal examination, etc. 70% External based on semester
Method end University examination

Course Code MB12
Course Title EUCARYOTICTAXONOMY

Credit 2

Teaching per Week 2

Minimum weeks per Semester | 15 (Including Classwork, examination, preparation, holidays etc.)

Effective From June 2020

Purpose of Course Students will learn about differences in prokaryotic and eukaryotic
structures.

They also learn to differentiate differentiate single cell and multicellular
organisms on the basis of taxonomy.




Course Objective

e Student will learn about basic cell structure.
e Stuents will know about funus,protist and muticellular parasites.

Course Outcomes

CO1: Students will acquire the basic knowledge of differences in
prokaryotic and eukaryotic organisms on the basis of their structure.
CO2: Students will learn about basic parasites and arthropod vectors.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

Co1

CO2

Pre-requisite

Basic Science

Course Content

ME 12: EUCARYOTIC TAXONOMY

UNIT1 | EUCARYOTIC CELL STRUCTURE
Reference: 9 Prescott Teaching Duration 10 Lectures

11 Tvpical eukaryotic cells

1.2 Eukarvotic cell envelopes

13 CwtoplasmofEucaryotes

14 Endoplasmic reticulum

1.3 Golm apparatus

1.6 Lvsosomes

1.7 MNucleus

1.8 Bibosomess

19 Mitochondra

1.10 Hudrogenosomes.

1.11 Chloroplasts
1.12 Extemal cell structures

+

UNIT 2 | THE FUNGI (EUMYCOTA)

Reference: 90 Prescott | Teaching Duration | 10 Lectures
2.1 Fungal Distnbution & Importance
22 Fungal Stricture
23 Fungal Eeproduction
24 WA Bl
25 Ascomyveota-Saccharommy ces

UNIT 3 | THE PROTISTS

Reference: 9% Prescott Teaching Duration 10 Lectures
31 Overviewof
32 protestProtist
33 Morphology
34 | Encustment andsxevstment

Feproductive cellz and structure




Superzoup- Amashozoa
Supsreronp- Archaerlastida

La
o L

UNIT 4 | MULTICELLULAR PARASITES AND ARTHROPOD VECTORS

Reference: Nester Teaching Duration 10 Lectures

Introduction
Arthropods
Mosquitoes
Fleas

Lice

Tick

Mtes

e
[

43 |Hebminths

[Nematodes (FEoundwonms)
Cestodes (Tapeworms)
Trematodes (Flukes)

Reference Books
REFERENCES:

Wiley,J.,andSherwood,L.(2014).Prescott,
HarleyandKlein’sMicrobiology,9Ed.,McGraw-
HillScience/Engineering/M

Nester E.W.,AndersonD. J.,RobertsC.E.,PiveearsallN.N.
andNester
M.T.,(2004),Microbiology:Ahumanperspective,McGraw-Hill

FurtherReading:

Pelczar M. J. and Chan E. C. S., (1998),
Microbiology, 5t ed., Tata-Mc GrawHill

CowanM.K.
andTalaroK.P.,(2006),Microbiology-
AsystemsApproach,Mc
GrawHillHigherEducation.

Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method 30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.
70% External based on semester end University examination

Course Code MB13
Course Title RECOMBINANTDNATECHNOLOGY
Credit 2

Teaching per Week 2

Minimum weeks per Semester | 15 (Including Classwork, examination, preparation, holidays etc.)




Effective From

June 2020

Purpose of Course

To aware the students with advanced techniques of genetic engineering
and its tools. To make them able to apply these techniques in the field of
medicine, recombinant protein production and in agriculture.

Course Objective

To make students learn about genetic engineering and its tools.

Course Outcomes

CO1: Student become aware of all these technology and able to utilize it in
field of agriculture, Medicine and Pharmacy Industry.

CO2: Students will able to learn about application skills related to genetic
engineering.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

Co1

CO2

Pre-requisite

Basic Science

Course Content

UNIT1 AIMSOFGENETICENGINEERING
Reference:Tre | TeachingDuration 10Lectures
van

1.| Techniquesforgenemanipulation
1 (ConventionalBreeding
Protoplast andcellcloning
Potentialproducts
ofgeneticEngineeri
ngOutline
ofgenecloning

=




UNIT 2 TOOLS AND TECHNIQUES OF GENETIC ENGINEERING-I
Reference: Singh | Teaching Duration | 10 Lectures
Festriction endemnucleases

Modificationof cut ends

Generation of DINA framments for cloning

Constructionof c-DINA library

Genomic ibrary

Companzon between c-DNA and genomac ibrary

Gel electrophoresis: Separationof DINA Molecules (Madigan)

b b b b b b b B
TR - W R IO
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MNucleic acid hybndization and southerm blot (Madigan)
UNIT 3 TOOLS AND TECHNIQUES OF GENETIC ENGINEERING-IL
Reference: Singh | Teaching Duration | 10 Lectures

31| WVector

311 Propertiezofgoodvector

3.1.2 Cloning and Expression vectors
313 Plasmidvectors-pBR322
3.14 Bactenonhage vectors- A phage.
313 Cosmudvectors
3.1.6 Phagemid vectors and Phasnod vectors
3.1.7 Aificial chromosome yentors BALC
3.1.8 Shuttle Vectors
Gene fuzion and reporter gene (Madigan)
. Hosts for cloning vectors (Madigan)
34| Findingtheright clone (Madigan)
UNIT 4 APPLICATIONS OF yDNA TECHNOLOGY
Reference: Rastogi | Teaching Duration | 10 Lectures
4.1 | Production ofrecombinart therapeutic proteins
4.2 | Production ofrecombinart vaccines
4.3 | Bacillus thunngiensis based biopesticides.
4.4 | Development ofFungal, Bacterial andviral disease resistant plant.
Reference Books
REFERENCES:

Rastogi,S.,&Pathak,N.(2009).GeneticEngineer
ing, OxfordUniversityPress.(ISBN:978-0-19-
569657-8)

Trevan, M.D. (1987). Biotechnology: The
Biological Principles, Tata-McGraw-
Hill.(ISBN:0-07-099391-2)

Madigan, T.M. andMartinko,
J.M.(2008).BrockBiologyofMicroo
rganisms,12™Ed.,BenjaminCumm
ings.

Singh,B.D.,(2011).Biotechnology:ExpandingHorizons,
KalyaniPublishers.

Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance, participation,

class test, quiz, assignment, seminar, internal examination, etc. 70%
External based on semester end University examination




Course Code

MB14

Course Title FUNDAMENTALS OFIMMUNOLOGY
Credit 2
Teaching per Week 2

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The Immunology course aims to provide an adequate understanding about
the fundamentals of the immune system and the students gain knowledge
about the features and mechanisms of innate and adaptive immune
response. Be able to compare and contrast the innate versus adaptive
immune systems

Course Objective

To make students understand the organization of the immune system and
host resistance against an invading organism. to provide students with a
foundation in immunological processes

Course Outcomes

CO1: Explain students the insight of the immune system, physical barriers in
non-specific resistance and organs and tissues of the immune system. A
description of cells involved in the immune response either innate or
acquired.

CO2: Students gain understanding about processes of phagocytosis and
inflammation.

CO3: The course also explains the chemical mediators in non-specific
resistance like cytokines, complement, acute-phase proteins and
antimicrobial peptides.

CO4: To provide an adequate knowledge about antigens, T cell biology,
types of specific immunity and recognition of foreignness.

CO5: To gain a deep knowledge about B cell biology, Immunoglobulin
structure, function and classes.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

CO1

CO2

COo3

Co4

CO5

Pre-requisite




Course Content

UNIT1 INNATE HOST RESISTANCE
Reference: 9 Prescott | Teaching Duration 10 Lectures
1.1 | Innateresistance ovaview
1.2 | Phvsical and chenucal bamer: Defence ofnnateresistance
1.3 | Chemicalmediatorininnate resistance
14 | Celltizzues and organz of the imnmme svstem
15 | Phazocvtoss
1.6 | Inflanmnation
UNIT2 ADAPTIVE INMUNITY
Reference: 9 Prescott | Teaching Duration | 10 Lectures
2.1 | Overview of Adaptive Inmmmity
11 | Antigen
1.3 | Types of adaptive nmamity
24 | Recogition of foreigmess
1.5 | T-Cell biclogy
16 | B-Cellbiology
2.7 | Antihodies and monodonal antihody
UNIT 3 CLINICAL INMUNOLOGY
Reference: 90 Prescott | Teaching Duration | 10Lectures
3.1 Serntvping
3.2 | Agglutination
3.3 | Complement fixation
34| Immunohloting, Imnameprecinitant
3.5 | Tmmmediffision. Insmmeslactrophoresis
3.6 | Radiommmmmoassay
3.7 | ELISA
UNIT 4 IMMUNE TOLERANCE AND INMUNE DISORDERS

Reference: 9 Prescott | Teaching Duration 10 Lectures

41
42
43
44

Acquired immmine tolerance

Immune deficiency

Autoimrmurity and Autoimnmme diseases
Hypersensitivity

Reference Books

REFERENCES:

Wiley,J., andSherwood,L.

(2014).Prescott,HarleyandKlein’sMicrobiology,9Ed.,McGra

w-HillScience/Engineering/Maths.

FurtherReading:

Tortora G. J., Funke B. R. and Case C. L., (1997), Microbiology:

An Inroduction, 6t" ed.,AddisonWesleyLongmaninc.
PommervilleJ.C.,(2014),Alcamo’s
fundamentalsofmicrobiology,
10thed.,JonesandBartlettlearning
Pelczar,ChanandKrieg,(1993),Microbiology-
ConceptsandApplication,InternationalEdition,McGraw-Hill

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment




Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc. 70%
External based on semester end University examination

Course Code

MB15

Course Title MICROBIALPATHOGENICITYANDDISEASES
Credit 2
Teaching per Week 2

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

Students acquire the knowledge of different disease and their causative
organisms.

Course Objective

Students will able to gain knowledge about pathogenicity, airborne-water
borne diseases.

Course Outcomes

CO1: Students are aware of causative agents.
CO2: Students can think for preventive measures and medicines in their
surroundings.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

Cco1

CO2

Pre-requisite




Course Content

UNITL ] PATHOGENICITY AND INFECTION

Reference: 98 Prescott Teaching Duration 10 Lectures

—
[

Pathngenizity and Infectious disease
Virulence

121 Pathogenicity islands

122 Virulence factors

Exposure andtransnussion

UNIT 2 | AIR BORNE DISEASES

Reference: Greenwood Teaching Duration 10 Lectures

b b b b b B
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Tuberculosis

Bactenal and Viral Pneumonia
Influenza
Conumon Cold

s

UNIT 3 | CONTACT AND VECTOR BORNE DISEASES

Reference: Greenwood Teaching Duration 10 Lectures

a Lad e L L
o
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38
39

Staphvlococeal Infections
Syphilis

AIDS
Tvphus
Plague
Malana
Flana.
Dengue

UNIT 4 | FOOD AND WATER BOENE DISEASES

Reference: Greenwood and 98 Prescott| Teaching Duration 10 Lectures

Gastroentntis — Bactenial and Rota Vinus
Salmonellosis

Typheid

Cholera

Bactenal and Ameoebic Dysentery

Reference Books

REFERENCES:

Wiley,J.,andSherwood,L.(2014).Prescott,HarleyandKlein’sMicr

obiology,9Ed.,McGraw-HillScience/Engineering/Maths.

Greenwood.D.,andBlack,R.C.(2012).MedicalMicrobiology,6t"E

d.,ChurchillLivingstone.

Furtherreading:

Pelczar,ChanandKrieg,(1993),Microbiology-
ConceptsandApplication,InternationalEdition,McGraw-Hill.

TortoraG.J.,andFunkeB.R.(2016),Microbiologyanintroduction,

12tEd.,BenjaminCummings

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,




class test, quiz, assignment, seminar, internal examination, etc.
70% External based on semester end University examination

Course Code MB-16

Course Title MICROBIOLOGYOFENVIRONMENT
Credit 2

Teaching per Week 2

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

Make students aware about presence of organisms in their environment,
their plants, in their water and waste and how to handle these organisms
in environment.

Course Objective

They learn about basic air water contamination of organism.

Course Outcomes

CO1: They know their environment and try to handle and remove the
pathogenic organisms from environment.

CO2: They learn about different types of organisms present in
environment.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

CO1

CO2

Pre-requisite

Basic Science

Course Content

UNIT1
Reference: Salle
Introduction
Number and kinds oforgarsms in air
Enumerationofbacteria in air
Effect of atmosphenc temperatire and hunodity
Adr sanitation

BACTERIOLOGY OF AIR
Teaching Duration 10 Lectures

._.._._.._._.
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UNIT 2
Reference: Purohit

Dizease: Definitions

Nature of plant dizeazes and Svmptoms

Plant and pathogen relationship & proof ofpathogemcity
Transmiszion of plant viruzes

Citrus canker

Tobaccomeosaic dizeasze

Black stem rust of wheat

Fedrot of sugarcane

PLANT PATHOLOGY
Teaching Duration | 10 Lectures

b b S B B B B B
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UNIT 3 MICROBIOLOGY OF DRINKING WATER AND WASTE
WATER TREATMENT

Reference: 9% Prescott | Teaching Duration 10 Lectures

Water Purification and Samitary analvsiz of dinking water.
Wastewater treatmernt

Lad Lad
[

UNIT 4 EXTREMOPHILES

Reference: Schagchter, | Teaching Duration 10 Lectures
Dubey and Maheshwan

4.1 | Phvsiology, Molecular adaptations and Applications of

Hyperthenmephiles
Extreme Acidophiles
Psychroplules
Barophiles
Halophiles

42 | Applications of Extremazymes in Biotechnology ( Desk encyclopedia)

Reference Books
REFERENCES:

Wiley,J.,&Sherwood,L. (2014).Prescott,
Harley,andKlein’sMicrobiology,9t"Ed.,McGraw-
HillScience/Engineering/Math.

Purohit,S.S.,(2006).Microbiology:Fundamentalsand
Applications,7tEd.,Agrobios

Schaechter.M.,(2004)TheDeskEncyclopediaofMicrobiol
ogy,ElsevierAcademicPress.

Salle, A. J., (1993).Fundamental Principles of Bacteriology,

7t Ed., Tata-McGraw-Hill(ISBN:0-07-099562-1)

Dubey R.C.and Maheshwari D.K. A textbook of
Microbiology. Revised
Edition2010.5.Chand&Company.ISBN-81-219-

2559-2

FurtherReading:

Pelczar, M. J., & Chan, E. C. S.

(1998).Microbiology, 5Ed., Tata-McGraw-Hill
R.M.Maier(2006)Environmentalmicrobiology,Elsevier.
SoliArceivala&AsolkerShyamR.(2007),W

astewatertreatmentforpollutioncontrol

&reuse.3"Ed., Tata-McGraw-Hill.

Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method 30% Internal assessment based on class attendance, participation,
class test, quiz, assighment, seminar, internal examination, etc.
70% External based on semester end University examination




Course Code MBP:05
Course Title PRACTICALS
Credit 6

Teaching per Week 12

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

Purpose of the course is to learn the different isolation method for
bacteria/fungi, Rapid kit based experiments for malaria and syphilis and
estimation process of bimolecular structures like carbohydrate and
protein.

Course Objective

o Tounderstand the morphological characteristicsofyeast/Protozoa
by microscopy

e To study the quantitative estimations of protein and sugar.

e To understand the isolation and study of water organisms

e Tounderstand the plant pathogenic bacteria

Course Outcomes

CO1: Students will learn about isolation, extraction and purification of
DNA.

CO2-CO3: Students will learn about basic morphological structure of living
cell by dark field as well as phase contrast microscopy.

CO4-CO5: Students will learn about isolation methods for antibiotic
resistance as well as pigmented mutants by U.V. rays.

CO6-CO7: students will learn about estimation f sugar and protein.
CO8-C0O10: Students will have knowledge about widal, RPR and blood
group testing via kit based method.

CO11-CO14: Students will learn isolation of fecal indicator, detection and
enumeration method.

CO15-16: Students will learn about isolation of coliphage and pathogenic
bacteria.

CO17-C0O18: Through permanent slides of pathogenic vector and fungi,
students will learn about basic morphological structure.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

CO1

CO2

COo3

Co4

CO5

CO6

Pre-requisite

Basic Science




Course Content 1. Extractionofgenomic

bacterialDNAandseparationbygelelectrophoresis

2. Observationofmorphologicalcharacteristicsoffu
ngi/ProtozoabyDarkfieldmicroscopy.

3. Observationofmorphologicalcharacteristicsofyeast/P
rotozoabyPhaseContrastmicroscopy.

4. Isolationofantibioticresistantmutantbygradientplatetechnique

5. Isolationofpigmentationmutantsbyultravioletrays

6. Estimationofreducingsugars:Cole’smethod

7. Estimationofprotein: Folin- Lowry’smethod

8. Widaltest-Dreyer’sDoubleDilution

9. RPRtest-Qualitative

10. Determinationofbloodgroups

11. Detectionofcoliforms(Presumptive,Confirmed
andCompletedtest)

12. Presence-Absencetestfor sanitaryexaminationofdrinkingwater

13. EnumerationsofColiformbyMPNmethod

14. Isolationoffaecalindicatorbacteria(Enterococcusfae
calis) bymembranefiltertechniquefromsewage

15. IsolationofColiphagefromSewage.

16. Isolationofplantpathogenicbacteriafromcitruscanker.

17. Studyofplantpathogenicfungi.(Permanentslidesofvariousstageso
flifecycleof
Pucciniagraminis)

18. Studyofpermanentslidesoffourarthropodvectors(Aedesand
Anophelesmosquitoes,Ratflea,Mite)

Reference Books
REFERENCES:

1. Patel, R. J.,&Patel, R. K.,(2015).ExperimentalMicrobiology, Vol. 1,
9thed.,Aditya.

2. Patel, R. J.,&Patel, R. K.,(2015).ExperimentalMicrobiology, Vol. 2,
9thed.,Aditya.

3. Cappuccino,J.G.,(2005).Microbiology:ALaboratoryManual,6t"E
d.,PearsonEducation(Singapore)Pte.Ltd.

4. Aneja, K.R., (2003). Experiments in Microbiology 4 ed.,

Experiments in
microbiology,PlantPathology, TissueCultureandMushroomPro
ductionTechnology,NewAgelnternationalPublishers

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,

class test,

quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination




B.Sc. 6 Semester

MB:17FOODAND DAIRYMICROBIOLOGY

Course Code

MB:17

Course Title

FOODAND DAIRYMICROBIOLOGY

Credit

Teaching per Week

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

2020- 2021

Purpose of Course

Purpose of the course is to make the students able to understand the
relationship of food with microorganisms and also make them able to
understand how orga are advantagious for human

Course Objective

Students learn about various organisms involved in food and dairy
technology.
Students will Learn about food storage , spoilage and fermented food.

Course Outcomes

CO 1: Students come out with the knowledge of food and dairy industry

human

Mapping between COs with

PSOs PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6
co1
Cco2

Pre-requisite

Basic Science

CO2: To understand the relationship of organisms with food and its uses in




Course Content

UNIT1 INTRODUCTION TO FOOD MICROBIOLOGY
Reference: 42 Frazier | Teaching Duration: | 10 Lectures
Food as a substrate for microorganisms
Principles of food preservation:

121 Asepsis

Femoval of microorganisms

Heat treatments emploved in processing foods
Temperatures emplovedin low-temperature storage
Methods ofdrving

Addedpreservatives

Developed preservatives

Preservation by radiation

——
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UNIT2 FOOD SPOILAGE

Reference: 42 Frazier | Teaching Duration: | 10 Lectures
2.1 | Contaminationand Spoilage of food:

2.1.1 Bread

212 WVegetables and fruits

213 Heatedcamed foods

Foodbome diseases (Prescott)

Detection of food-bame pathogens (Prescott)

The HACCP Svstem and Foodsafety : Outline (James Jay)

b b b
4= s b2

UNIT3 | DAIRY MICROBIOLOGY
Reference: Sukumar De | Teaching Duration: [ 10 Lectures
Definition
Indian standards
Compositionand nutritive value o fmilk
Contanination and Spoilage o fmilk andmilk products (Frazier)
Prezervation of milk andmulk products (Frazier)
Fermented milks (Prescott)
Cheese production (Prescott)

Frohiofics (Prescott)

I U A
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UNIT 4 | MICROORGANISMS AS FOOD AND FERMENTEDFOODS
Reference: 9% Prescott | Teaching Duration: [ 10Lectures

Single cell protein (Eurohit)

41
4.2 | Mushroom Culture (B.C.Duhex)

4.3 | Listoffermented foods
4.4 | ProductionofalcoholicbeveragesPro
4.5 | ductionofbreads

Reference Books

REFERENCES:

Frazier,W.C.andWesthoff,D.C.,(2006).FoodMicrobiology,4Ed.,
TataMc-GrawHill,India.

Sukumar
De.(2013).0utlinesofDairyTechnology,Oxforduniversity.(l
SBN:978-0-19561194-6

Wiley,J.,&Sherwood,L.(2007).Prescott,Harley,and
Klein'sMicrobiology,9Ed.,McGraw-
HillScience/Engineering/Math.

Dubey,R.C. (2010).TextbookofBiotechnology,S.
Chand.Multicolor1Ed.

James M. Jay (2000) Modern




Food Microbiology.Sixth
editionAN ASPEN
PUBLICATION® Aspen
Publishers,
Inc.Gaithersburg,Maryla
nd.

FurtherReading:

Purohit, S.S.,(2006).
Microbiology:FundamentalsandApplications,7Ed.,Agrobi
os(India).

Pelczar, M. J.,&Chan, E.C.5.(1998).Microbiology,5Ed.,Tata-
McGraw-Hill.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination

MB:18PRINCIPLESOFFERMENTATIONTECHNOLOGY

Course Code

MB:18
Course Title PRINCIPLESOFFERMENTATIONTEC
HNOLOGY
Credit

Teaching per Week

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

2020 -2021

Purpose of Course

Make students learn to know about the principles of fermentation
technologies.

Course Objective

uses in industries.

Course Outcomes

CO1:Students come out with sound knowledge of fermentation in
industries with designing of fermenters which make them compete for
their job at industries.

CO2:Students will learn about basic downstream process for product
extraction.

Students learn about fermentation process and also learn about fermenter




Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

Co1

CO2

Pre-requisite

Basic Science

Course Content

UNIT1 HISTORY AND BASIS FOR THE DEVELOPMENT
OF THE FERMENTATION PROCESSES
Reference: A.H. Patel | Teaching Duration: | 10 Lectures
1.1 | Histonical developments in fermentation tecklmology
1.2 | Screening fornewmetabolites (Crnger)
1.3 | Screeningtechniques: Primary and secondary screening
1.4 | FermentationProcesses (Crnger)
1.5 | Fermentation media (Waites)
UNIT 2 | STRAIN DEVELOPMENT
Reference: Crenger | Teaching Duration: | 10 Lectures
2.1 | Generalaspects
22 | Mutations
23 | Selection of mutants
2.4 | Recombination
2.3 | Repulation
26 | Genetechnology
27

Uze of genetic methods

UNIT 3 | DESIGN OF FERMENTOR AND INDUSTRIAL STERILIZATION

Reference: Stanhury | Teaching Duration: | 10 Lectures

Introduction

Aszeptic operation

Body construction

Temperature cortrol

Aeration and agitation

Maintenance of aseptic condition
Monitonng and control of varous parameters

Types of femmentors

S N TR PUR
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UNIT4 |DOWNSTREAMPROCESSESING

Lectures

Reference:Waites TeachingDuration:10

4.1 | IntroductionCell
4.2 | harvestingCelldi
4.3 | sruption

4.4 | Product recovery
4.5 | Finishingstep

Reference Books

Patel,A.H.,(2012).IndustrialMicrobiology,2Ed.Macmillan,Indi

a.
Stanbury,P.F.,(2006).PrinciplesofFermentationTe
chnology,2Ed.,ElsevierScience Ltd.

Creuger,W.,(2005).Biotechnology:Atextbookofin
dustrialmicrobiology,2Ed.,Panima,NewDelhi.
Waites, M.J., et al., (2001), Industrial microbiology: An




Introduction, 1%t ed., Blackwellpublishing

FurtherReading:

SivakumaarP.K.,JoeM.M.andSukeshK.,(2010),Anintr
oductiontoindustrialmicrobiology,1%ted.,S.Chandpub
lication

SrivastvaM.L., (2008),Fermentationtechnology,
1sted.,Narosapub. house

Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method 30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.
70% External based on semester end University examination

MB19:ECONOMICMICROBIOLOGY

Course Code
MB19

Course Title
ECONOMICMICROBIOLOGY

Credit

Teaching per Week

Minimum weeks per Semester | 15 (Including Classwork, examination, preparation, holidays etc.)

Effective From 2020 - 2021

Purpose of Course Students know about hoe the organisms can be utilize for the production
of different enzymes, antibiotics and how it can be used in various field.

Course Objective They learn about fermentation process and learn about use of organisms in
Agriculture in fuel field and in remediation.

Course Outcomes CO1: Students are able to join industries where microorganisms are utilized
for enzymes, antibiotic or fuel production.

CO2: Students will learn about basic techniques related to bioremediation
and bioleaching.

Mapping between COs with
PSOs PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6
Cco1
CO2




Pre-requisite Basic Science

Course Content UNITL | TYPICAL FERMENTATION PROCESSES

Reference: Cruger Teaching Duration 10 Lectures
L-Ghatamic acid

Acetic acid

Acetone/ Bitanal Fermentation

Amvlases

Riboflavin
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UNIT 2 AGRICULTURAL MICROBIOLOGY AND ENZYME
TECHNOLOGY
Reference: Dubey | Teaching Duration | 10 Lectures
Biosensor
Extracellular Polvzacchandes (Croger)
Biofertilizers: Bacterial Innorulants.
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2133 Phozphate Sglubilizer

Bactenal Insecticides (Production and Formulation) (A. H. Patel)
Stabilization of Enzyimes by means of Intmobilization (Croger)
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UNIT 3 | EIO ENERGY
Reference: Dubey Teaching Duration | 10 Lectures

31 Gaseous Fuels: Biogas and Hydrogen
32 | Alcohols: The Liquid Fuel
3 Fecovery of Petroleurm (Bartha)

UNIT 4 | MICROBIAL LEACHING AND BIOREMEDIATION
Reference: Dubey Teaching Duration | 10 Lectures
41 Leaching (Cruger)

42 Bioremediation: General Aspects

43 Bioremediation of Hydrocarbons

44 Bioremediation of Xenohiptics

45 Bioremediation o fIndustrial Wastes

Reference Books REFERENCES:

Cruger,W.(2005)Biotechnology:Atextbookofindustria
IMicrobiology,2 Ed.Panima,NewDelhi

Dubey, R.C.(2010)TextbookofBiotechnology,S. Chand,Multicolor

1Ed.

Patel,A.H.(2012) IndustrialMicrobiology. 2Ed.Macmillan, India.

Atlas,R.M.andBartha,R.(1998)MicrobialEcology,4Ed.

N [

FurtherReading:

SivakumaarP.K.,JoeM.M.andSukeshK.,(2010),Anintr
oductiontoindustrialmicrobiology,1%ted.,S.Chandpub
lication

SrivastvaM.L., (2008),Fermentationtechnology,
1sted.,Narosapub. house

Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method 30% Internal assessment based on class attendance, participation,




class test, quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination

MB20:BIOINFORMATICS

Course Code

MB20

Course Title

BIOINFORMATICS

Credit

Teaching per Week

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

2020 - 2021

Purpose of Course

To make the students aware about coputer techniques and uses for
structure prediction and phylogenecity

Course Objective

Students learn about different types of databases
To study the bioinformatics tools for structural prediction and
phylogenecity

Course Outcomes

CO 1: students having knowledge of databases
CO 2: learn bioinformatics tools and its use in future purpose.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

CO1

CO2

Pre-requisite

Basic Science




Course Content

UNIT1 MICROBIAL GENOMICS AND PROTEOMICS

Reference: 98 Prescott | Teaching Duration: | 10 Lectures
Determining DNA Sequences

Whole Genome Shotgun Sequencing

Single Cell Genomic Sequence

Functional genomics

Proteomics

Comparative genomics
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UNIT2 | DATABASESIN BIOINFORMATICS
Reference: Qrpita Bosn | Teaching Duration: | 10 Lectures
Introductionto bioinformatics
Applications andresearchin bioinfonmatics
Present bioinformatics scenano
Charactenstics ofbionformatics database
Categornies of bioinformatics database - Types of data
Sequence database

Mucleotide— EMEL
Protein—DDEJ

.7 | Structural databaze—PFDEB, CATH

g | Other database —Enzyme database
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UNIT 3 | BIOALGORITHMS AND TOOLS
Reference: Ghosh | Teaching Duration: | 10 Lectures
3.1 | Introduction And Concepts of Allgmment (except gap penalty) (Ghosh)
32 | Introductionto sconngmatices
33 | Paiwise Alignment (only methods — Global And Local
3.4 | Multiple Sequence Alignment
UNIT 4 | STRUCTURE PEEDICTION AND PHYLOGENETICS
Reference: Xiong | Teaching Duration: [ 10 Lectures

4.1 | Molecular evolution and molecular phylogenetics
42 | Termmology
43 | Forms oftree representation

4.4 | Phylogenetictree evaluation

Reference Books

Willey).,Sherwoodl.,(2011),Prescott,HarleyandKleins
Microbiology, 8thed.,McGraw -Hillscience.

Xiong, J.,(2009). Essential Bioinformatics , Cambridge Universityp
GhoshZ.andMallickB.,(2009),Bioinformatics:PrinciplesandApplica
ns,OxfordUniversitypress

)

OrpitaBosuandThukralS.K.,(2008),Bioinformatics
:Databases,ToolsandAlgorithms.Oxforduniversit
yPress.(ISBN:978-0-19-567683-9)

FurtherReading:

PrimroseS. andTwymanR.
(2006).PrinciplesofGeneManipulation&Genomics,
7thedition.BlackwellPublishing,Malden.




Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination

MB21:CLINICALMICROBIOLOGY

Course Code

MB21

Course Title

CLINICALMICROBIOLOGY

Credit

Teaching per Week

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

2020 - 2021

Purpose of Course

Make students aware about how to handle various clinical samples they
are also learn about basic health care system and basic chemotherapy for
bacterial and viral disease.

Course Objective

They know basic study about healthcare.
They learn about handling and examination of samples in laboratories.
They also know basic chemotherapy for bacterial and viral disease

Course Outcomes

CO 1: Students are sound in their clinical microbiology knowledge which
help them in their health care.

CO 2: Student learn about pathogenecity of urine, semen and fecal
specimen

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6

Co1

CO2

Pre-requisite

Basic Science

Course Content

UNIT1 EFIDEMIOLOGY AND PUBLIC HEALTH MICROBIOLOGY
Reference: 9% Prescott | Teaching Duration: | Lectures
Epidemiology
Epidemiological Methods
Measuninginfectious Disease frequency
Pattems ofinfectious disease in a population
Emerging andre-emergmg infectious diseases andpathrsays
Health-care associatedinfections
Prevention andcontrol of epidemics
Bioterronsm preparedness
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UNIT 2 | CLINICAL MICROBIOLOGY-I
Reference: Cheesehrongh | Teaching Duration: | Lectures
2.1 | Possible pathogens, collection, transport and laboratory exanination of ..
Sputum
Throat andmeouth spedmen
CSF
Elood
UNIT 3 | CLINICAL MICROBIOLOGY-II
Reference: Cheesghrough | Teaching Duration: | Lectures
3.1 | Poszible pathogens, collection, transport and laboratory exaninationof.
Pus
Semen
Urine
Fagecal Specimens
UNIT 4 ANTIMICROBIAL CHEMOTHERAPY
Reference: 9% Prescott | Teaching Duration: | Lectures
41 | Developmentof Chemotherapy
4.2 | General Characteristics of antirricrobial drugs
4.3 | Detemminingthe level of antinmicrobial activity
4.4 | Antibactenal drugs
4.5 | Antifungal drugs
4.6 | Antiviral drigs
4.7 | Antipratezeandmas
4 & | Factors affecting antimicrobial drmig effectiveness

Reference Books Wiley,J.,&Sherwood,L.,(2007).Prescott,Harley,andKlein’sMicr
obiology,9Ed.,McGraw-HillScience/Engineering/Math.

Cheesbrough,M.,(2005).District
laboratorypracticeintropicalcountriesPart1&2,CambridgeUnivers
itypress.

Pelczar,M.J.,&Chan,E.C.5.(1998).Microbiology,5Ed.,
Tata-McGraw-
Hill.Bauman,R.,(2004).Microbiology,Pearson.

MukherjeeK.L., (1988).
MedicallLaboratoryTechnology,Vol1,2
&3,TataMcGrawHillPublishing.

Ocheil. andKolhatkar A.,
(2000).MedicalLaboratoryScience -Theoryand
Practice,TataMcGrawHill.

GodkarP.B.,(2003).TextbookofMedicalLaboratoryTech

nology,2Ed.,BhalaniPublishingHouse

Teaching Methodology Class work, Discussion, Self-Study, Seminars and/or Assignment

30% Internal assessment based on class attendance, participation,
Evaluation Method class test, quiz, assignment, seminar, internal examination, etc.
70% External based on semester end University examination




MB22: HAEMATOLOGY

Course Code

MB22

Course Title

HAEMATOLOGY

Credit

Teaching per Week

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

Students learn about basic biology of blood with its different properties
and various methods for detection of blood grouping and blood banking

Course Objective

Students come to know basics of blood banking and practical skills of
Haematology.

Course Outcomes

CO 1: Students are having knowledge of blood banking and they have an
opportunity to get job in the centre like Medical Laboratory.
CO 2: to learn about blood donor and recipient fiesiability

Mapping between COs with
PSOs

PSO1 PSO2 PSO3 PSO4 PSO5 PSO6

Cco1

CO2

Pre-requisite

12th Science with Biology Subject




Course Content

UNIT1 | INTRODUCTION TO HAEMATOLOGY

Reference: Niukherise. | Teaching Duration: [ 10 Lectures

Blood: Defination and funcions
Components ofblood andtheir function

1.1
12
1.3 | Haemopoietis svstemofthe body
1.4 | Collection and processing ofblood (Qchei)
1.5 | Use andtvpes of anticoagulants (Godkar)
16 | haepmpstasis and mechanismofblood coagulation
1.7 | Anasnia. leukonia and polucvthaensa vera
UNIT2 | PRACTICAL HAEMATOLOGY
Reference: Mukheriee | Teaching Duration: | 10 Lectures
2.1 | Determinationofhammoglobin concentration
211 Cyanmethasmaslobm method
1.2 | Determinationofhasmatocnt - BCV
2.3 | Enumerationof fonmed elements (Qchel)
24 | Laboratory investigations of bleeding disorders
241 Bleedingtime-Ivy method
2432 Wholeblood clotting time-Lee and White method
243 Frothrombin time
TUNIT 3 | IMMUNOHAEMATOLOGY
Reference: Qchei. | Teaching Duration: [ 10 Lectures
3.1 | Blood group antigens and amtibodies
321 | ABOblood grouping system
33 | ABO mrouping
34 | ABO grouping methods
3.3 | BEhgrouping system
3.6 | Methods for Rhtvping
UNIT 4 | BLOOD BANKING
Reference: NMukherige | Teaching Duration: | 10 Lectures
4.1 | Selection ofblood donor
4.2 | Methods ofblood collection —preparation ofblood drawing
43 | Adversersaction of donor
44 | Preparationand use ofblood components
4.5 | Basiclaborateory tests-Cross matching

Reference Books

MukherjeeK.L.,(1988).MedicalLaboratoryTechnolog
y,Vol1,2 &3,TataMcGrawHillPublishing.

Ocheil.and Kolhatkar A., (2000).MedicalLaboratoryScience-

TheoryandPractice,TataMcGrawHill.

GodkarP.B.,(2003).TextbookofMedicalLaboratoryTechnolo

gy,2Ed.,BhalaniPublishingHouse

FurtherReading:

Professionalguidetodiagnostictests,(2004),1%ed.Lippincott

Williams&Wilkins(noauthor)




Teaching Methodology

Class work, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation,
class test, quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination

PRACTICALS
Course Code MBPO06
Course Title Practicals
Credit 6
Teaching per Week 12

Minimum weeks per Semester

15 (Including Classwork, examination, preparation, holidays etc.)

Effective From

2020- 2021

Purpose of Course

Students learn about Food and Dairy Microbiology, Fermentation process,
Economic Microbiology, Clinical Microbiology and Haematology.

Course Objective

Microbiology is practical based course so main objective of this course is to
acquaint students about how to isolate, enrich and observe bacteria by
learning basic fundamental techniques

Course Outcomes

CO1-CO4: Students will learn about
Bacteriologicalinvestigationofdiagnosticproblemsrelatedtoblood, urine,
stool, purulentexudates,wound and abscess.

CO5-CO8:Students will able to Determine the
activityofAntibioticSusceptibility, MIC of antibiotic and bacteriological
analysis of milk and food.

CO9-CO11: Students will able to learn about fermentative product and
bioassay of enzyme.

CO12-CO15: Students will able to know about total count of RBC and WBC
as well as hemoglobin count including differential count of leucocytes.
CO16: Students will able to learn about separation of amino acid by
chromatography method.

CO17: Students will able to learn about
Physical,chemicalandmicroscopicexaminationofurine.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

COo1




Co2

CO3

CO4

CO5

CO6

Pre-requisite

Basic Science

Course Content

Bacteriologicalinvestigationofdiagnosticproblemsrelatedtoblood
Bacteriologicalinvestigationofdiagnosticproblemsrelatedto urine
Bacteriologicalinvestigationofdiagnosticproblemsrelatedtostool
Bacteriologicalinvestigationofdiagnosticproblemsrelatedtopuru
lentexudates,wound,abscess
DeterminationofAntibioticSusceptibility:AgarDiscMethod
DeterminationofMICofantibiotic

Bacteriologicalanalysisoffood.
Bacteriologicalanalysisofmilk(MBRT,qualitative,quantitative, AFB)
Sterilitytesting

. Fermentativeproductionofamylaseanditsestimation

. Bioassayofpenicillin

. TotalcountofRBC

. TotalcountofWBC

. HaemoglobinestimationbySahli’s method

. DifferentialcountoflLeucocytes

. Seperationofaminoacidsbypaperchromatography

. Physical,chemicalandmicroscopicexaminationofurine

Reference Books

1.

2.

REFERENCES:

Patel, R. J.,&Patel, R. K.,(2015).ExperimentalMicrobiology, Vol. 1,
9thed.,Aditya.

Patel, R. J.,&Patel, R. K.,(2015).ExperimentalMicrobiology, Vol. 2,
9thed.,Aditya.
Cappuccino,).G.,(2005).Microbiology:ALaboratoryManual,6t"E
d.,PearsonEducation(Singapore)Pte.Ltd.

Aneja, K.R., (2003). Experiments in Microbiology 4t ed.,
Experiments in
microbiology,PlantPathology, TissueCultureandMushroomPro
ductionTechnology,NewAgelnternationalPublishers

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

30% Internal assessment based on class attendance, participation,




Evaluation Method

class test, quiz, assignment, seminar, internal examination, etc.

70% External based on semester end University examination




