
















































SEMESTER II
Core Course 2

BIOMOLECULES AND MICROBIAL PHYSIOLOGY

Code :1J26|MIIC1DSC1Z0L

Credits : 4

Total hours : 60

Hours/week: 4

Module I : INTRODUCTION To BIOMOLECULES

Module II : MICROBIAL GROWTH AND METABOLISM

Module III : AEROBIC RESPIRATTON & PHOTOTROPHTSM

Module IV : ANAEROBIC RESPTRATION & FERMENTATTON
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SEMESTER_II

BIOMOLECULESANDMICRoBIALPHYSIOLOGY

1. Course DescriPtion:

Programme: B.Sc. Max' Hours: 60

Course Code: Ut26tMlCtDSC/201 Hours per week: 4

Course Type: Discipline Specific Core Max' Marks: 100

No. of credits: 4

2. Course Objectives:

o This course wilt help the students gain knowledge about the Microbial physiology

andmetabolismbyunderstandingmicrobialnutritionandgrowthcharacteristics.

o Differentiating concepts of aerobic and anaerobic respiration and how these are

manifested in the form of different metabolic pathways in microorganisms'

3.Course Outcomes:
After the successful completion of the course, the student will be able to:

Co1:Gainknowledgeinconceptsrelatedtobiomoleculeslikecarbohydrates,aminoacids,
and liPids (L ID, (L IID

CO2zUnderstand central metabolic pathways, energy production and growth characteristics'

(LII)

co 3: Attain insight about aerobic respiration and Photosynthesis of Green' Purple bacteria

and CYanobacteria' (L IV)

co4: Analyse the concepts of anaerobic respiration and fermentation through different

metabolic pathways in microorganisms' (L IV)
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4. Course Content:

MOpULE r I INTRODUCTION TO BIOMOLECULES (15 Hrs)

Carbohydrates: Monosaccharides: Aldoses & ketosis, Epimers, Muta-rotation and anomers of

glucose, Sugar derivatives. Glucosamine, Galactosamine, Muramic acid, N-acetyl neuramic acid,

Disaccharides, and polysaccharides

Amino acids and proteins: Types, Structure, and functions. Classification of enzymes. Active site

and activation energy. Lock and key trypothesis. Induced-fit hypothesis-

Lipids: Physico, chemical, and biological properties of lipids. Introduction to storage and

skuctural lipids. Storage lipids: Triglycerols, Building blocks, Fatty acid structure, and properties,

essential Fatty acids. Saponification. Structural lipids. Phosphoglycerides- building blocks.

MODULE II - MICROBIAL GROWTH AND METABOLISM: (lSHrs)

Nutritional requirements of microbes, nutrient uptake. Definitions of growth, Batch culture,

Continuous culture, generation time and specific growth rate. Synchronous growth, diauxic

growth curve. Measurement of microbial growth. Micrrcbial growth in response to environment -

Temperature (psychrophiles, mesophiles, thermophiles, extremophiles, thermodurics,

psychrotrophs), pH (acidophiles, alkaliphiles), Solute and water activity (halophiles, xerophiles,

osmophiles), Oxygen (aerobic, anaerobic, microaerophilic, facultative aerobe, facultative

anaerobe), barophiles with examples.

MOD|TLE trr- AEROBIC RESPIRATION & PHOTOTROPHISM: (15 Hrs)

Sugar degradation pathways i.e. EMP, ED, Pentose phosphate pathway , TCA cycle, Eleckon

transport chain. Introduction to phototrophic metabolism - groups

microorganisms, anoxygenic vs. oxygenic photosynthesis with reference to

Green bacteria, Purple bacteria, Cyanobacteria.

MODULE IV. ANAEROBIC RESPIRATION & FERIT'IENTATION:

fiuD lvttcroorcwgy
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of phototrophic

phototrophism in

Professor
Depafiment of M icrobiology
Osmania University, Hyd-07

(l5Hrs)

Anaerobic respiration with special reference to dissimilatory nitrate reduction (Denitrification;

nitrate /nitrite and nitratdammonia respiration; fermentative nitrate reduction Fermentation-

Alcohol fermentation and Pasteur effect; Lactate fermentation (homofermentative and

heterofermentative pathways), concept of linear and branched fermentation pathways-

Introduction to traditional fermentation.
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Resources:

Sr.Text Books:

l. A textbook of Microbiology, Biomolecules QAzq. Dr. Chand Pasha and Dr. Hameeda
Bee.Professional Books Publisher.

2. Joanne M. Willey, Linda M Sherwood, Christopher J Wooolverton (201 I ). Prescott's

Microbiology. Seedition,Mc.Graw Hill publi shers.

3. Reddy SR and Reddy SM. (2005). Microbial Physiology. Scientific Publishers lndia.

5b. Reference Books:

l. Madigan MT, and Martinko JM (2014). Brock Biology of Microorganisms. l4th edition.

Prentice Hall lntemational lnc.

2. Moat AG and FosterJW. (2002). Microbial Physiology.4eedition.John Wiley & Sons.

3. Stanier RY, Ingrahm JI, Wheelis ML and Painter PR. (1987). General Microbiology.

5th edition,McMillan Press.

4. Gopal Reddy et al, (20M), Laboratory experiments in Microbiology, Himalaya

Publishers.

5. Prescott, Harley and Klein Wim.(2002), Microbiology, Mc.Graw Hill Publishers.

6. R.C Dubey, D.K Maheshwari, Practical Microbiology, S Chand and Company, New

Delhi.

7. Cappucino J and Sherman N. (2010). Microbiology: A Laboratory Manual. 9'h edition.

Pearson Education Limited.

5c.0nline Resources:

l. http://webbuild.knu.ac.kr/-appmic//introduction%20to%20microbiology/chap8-

metabolism.pdf

2. htPs://bio.libretexts.org/Bookhelvesllvlicrobiolory/Microbiology_LopenStaxV0S%3A_

Microbial_Metabolism

3. https//www.ncbi.nlm.nih.gov/books/NBK79 I 9/

4. htFs://microbegotes.com/anaerobic-respiration/

5. htErs:4www.khanacaderny.org/science/ap-bioloey/cellular-resoiration-ap/a/fermentation-

and-anaerobic-respiration
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6. Syllabus Focus:

r) Relevance to Local, Regional, National and Globsl Development Needs

Foctis
LocaURegionaUNational
/Global DeveloPment

Urd"*t-ding biomolecules helps in the

development of drugs, vaccines, and

ic tools used in treating diseases.
National & Global

ftr" rtuay of microbial4utrition, growth

patternsn and environmental responses is

globally important for medicine,

biotechnology, food Production,
environmental sustainability, and

Module II

K"o*leage of Aerobic Respiration helps

explain microbial energy production and its

applications in biotechnology and

environmental processes. Phototrophic

bacteria are important for sustainable

technologies such as carbon sequestration

National & Global

Module III

fermented foods and iqdUllIb!b:i

fU" stuay of anaErobic metabolism is

essential for understanding microbial roles in

global nutrient cyeles and environmental

iustainability. Microbial fermentation

processes such as Lactic Acid Fermentation

are widely used in the production of

National & Global

Module IV

on Skill )menullmployaDtlrl

FOCUS

Skill Development
/EntrepreneurshiP

Develonmen t /E mnlovabilitt

Syllabus
Content

Description of ActivitY

Skill Development
MODULE II

To facilitate the learning process, the

students would be trained to cultivate

bacteria in different environmental
conditions to demonstrate as how it affects

their growth and patterns. Problems based

questions will be framed to calculate the

[generation time of bacteria-
I

I

hhis procedure aims at developing the skills

ln""*.*ry to analyze different (and perhaps

l*ot* complex) metabolic processes' .
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c) IKS Component

d) Aligned with SDG 3 (Good health and wellbeing) SDG 4 (Quality education)

7. Pedagory:

8. Course Assessment Plan:

a) Weightage of Marks in Continuous Internal Assessments and End Semester

Examination

IKS Syllabus Content MODULE

IKS lntroduction to traditi onal
fermentation.

ry

S. No Student Centric Methods
Adopted

Type / Description of Activity

1. Interactive class session Participative Leaming

2. Quiz Experiential Leaming

3. Group Discussion Participative Learning

Maximum Marks: 20M Maximum Marks: 20M

CIA T CIA 2 Skill Bese Test:
l0M

Assignmenh IOM

Section A: lxl(tsl0M

Essay question: Answer
any I outof2

Section B:2xF10M

Short questions: Answer
any 2 out of3

Section A: lxl(Fl0M

Essay question:

Answerany I out of 2

Section ni zxs=t0rt

Short questions:

Answerany 2 out of 3

Discretion ofthe
faculry

Discretion of ttre
faculty

External QP Pattern
4Credits4 Modules
(coRE)

SECTION A - Intemal Choice 4QXl0M:40M
SECTION B - Answer arry 4 out of 6 (To
compulsorilyhave ONE question from each

module)

4QX5M:20M

DEPABTI}IENT OF MICROBIOLOGY, ST. FRANCIS COLLEGE FORWOMEN

)IY- Dr:Dr.Harfltefu g""
Profcssor

Dcoartmcnt of MicrobiologY
Osmania UniversitY' HYd'07
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b) Aligning COs with Continuous lnternrl Assessments

b) Model Question Paper- End Semester Exam

BIOMOLECULES AND MICROBIAL PHYSIOLOGY

Course Code: U26II|{IC/DSCi201
Credits:4

Max. Marks:60
Time:2 Hrs.

Cos Continuous Internal Assessments - CIA
fiAo/ol

End Semester Exemination - (60%)

col CIA.I
End Semester examinationco2 CIA-I

co3 CIA-2 Presentation, Quiz
c04 CIA-Z Assignment

SECTION A. INTI RNAL CHOICE 4QXl0M=40M

Q.No Question Module CO BTL
I Question Module I col tI, III

OR
2 Question I Module I c()l II,III

3 Question Module II co2 lt
OR

4 Question Module lI co2 il

5 Question Vlodule lll co3 IV
OR

6 Ouestion Module III co4 IV

7 Question Module lV co4 IV

OR
8 Question Module IV co4 IV

SECTIONB-ANSWERANY5OUTOFS 5QX4M=20M

Q.No Question Module CO BTL

I Question Module I col II

10 Question Module I col ilt
ll Question Module lI co2 II

t2 Question Module II co2 II
13 Question Module ltl co3 III
t4 Ouestion Module III co4 ry

DEPARTMENT OF MICROBIOLOGY, ST. FRANCIS COLLEGE FORWOMEN 0 H
/ft Dr. Hameeda B6el7

tiub LlicrobtowgY
Bt. Francis Collcgo lor Womet
- -iugr**t' 
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c. Question paper pattern

SECTION A. INTERNAL CHOICE 4QXl0M=40M

Question
Number

Module Question CO BTL(Blooms
Taxonomy

Level)

I Module I Explain the structural differcnces between
monosaccharides, disaccharides, atd
polysaccharides with suitable exanples.

col Level II, III

2 Module I Descrube the structural and functional
differences between storage lipids and
structural lipids.

cor Level II,III

3 Module II How would you classif the different phases

of bacterial growth curve with diflerent
types of mictoorganisms and environmental
conditions.

co2 Level lI

4 Module II What can you write about the different
methods involved in measurement of
microbial growth.

co2 Level II

5 Module III How can you identify the various steps

involved in EMP pathway
co3 Level IV

6 Module III What is the original way to differentiate
betrveen Orygenic and Anoxygenic
photosynthesis with examples.

co3 Level IV

7 Module IV What conclusions can you draw between

dissimilatory and assiarilatory nitrate
rcduction.

co4 Level IV

I Module IV Compare and contrast between homo-lactic
acid and Hetero-lactic acid femrentation

co4 Level [V

Ore 4Qx5M*2oM
(To compulsorily have ONE question from each module)

9 Module I Compare and contrast Disacharides from
Polysacharides

col Level III

t0 Module I Explain Lock and Key Hypothesis col Level II

ll Module Il Explain about Synchronous growth co2 Level II

t2 Module II Compare and contrast Halophiles and

Gmophiles
co2 Level lI

l3 Module III Construct the steps involved in ED pathway co3 Level III

14 Module IV Justify Pasteur effect co4 Level IV

DEPAIfNT oF MICR0BIoIT0GY'

aUD Mrcruotttt<tg'y

St. Francis Gollcge tor Womer

'il;;;'. Hrdarah'd-16'
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Modules

Hours
Allotted
in the
Svllabus

COs
Addressd

Section A
(No. of
Questions)

Total
Marks

Section B
(No. of
Questions)

Total
Marks

I l5 co-l 2 l0 1 5

) l5 co-2 ) t0 ) 5

3 l5 co-3 2 l0 2 5

4 l5 co4 ) l0 ) 5

e) Question Prper Blueprirt:

9. CO-PO Mapping:

tiUD Mtcntbrclag)
ilt. Francis GollGO€ for Worn*t

BegumPar. Hvrlcrahad'1 6

Dr. Hameeda Bee
Professor

Department of M icrobiologY
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DEPARTMBNT OF MICROBIOLOGY, ST. TRANCIS COLLEGE FOR WOMEN
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CO PO Cognitive Level Class room sessions (Hrs)

I I Remember l5

2 1,2 Understand t5

J I Analyse l5

4 1,2 Analyse l5
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BIOMOLECULES AND MICROBIAL PHYSIOTOGY
Precticrl Syllabus

l. Course Description:

Programme: B,ft

Course Code: U26flUIC/DSC/20 t /P

Course Type: Discipline Specific Core

No. of credits: I

2. Course Objectives:

Max. Hoursl30

Hours per week2

Max. Marks:50

To enable the students to understand the growth pattern and factors affecting bacterial

growth by performing bacterial growth curve experiments.

To equip and expose students to various culturing techniques for growth of specific

microorganisms.

3. Course Outcomes:

CO 1: Measuring microbial growth, calculate growth kinetic parameters of steady

state and continuous growth.

CO 2: Analyze the growth characteristics of the microorganisms capable of growing under

different environmental conditions of temperature, oxygen, and solute and water

activity.

4. Course Content:

l. Emichment culturing and isolation of phototrophs.

2. Culturing and isolation of chemoautotrophs- nitrifiers.

3. Study and plot the growth curve of E coliby turbidometric method.

4. Determination and study of growth curve by standard plate count methods.

5. Calculation of generation time and specific growth rate of bacteria from the graph plotted

with the given data.

6. Determination of viable count of bacteria.

7. Effect of temperature, pH and salt on grourttr of E. coli.

8. Effect of carbon and nitrogen sources on growth of E.coli-

9. Demonstation of the thermal death tims and decimal reduction timeof E cofi.

10. Cultivation of Auaerobic bacteria from denAl samples and acne.

11. Studythe growth pattern of Thermophiles and Alkaliphiles. lu-;^
Dr. Hameeda Beee+
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BIOMOLf,CULES AND MICROBIAL PHYSIOLOGY

Course Code: U26IMIC/DSCI20 I /P

Credits: I

I. MA"trOR

IL MINOR

III. Identi$the grven spots (A-E) and write few significant points

IV. Record

V. Viva

Max Marks: 50

Time:2 Hrs

20M

10 Dr

5x2=10 M

5M

5M

Prepared by Faculty Checked &Verified by HoD Approved by the
Princinal

q:
Dr. Arsheen Tabassum

u
Prof. Uma Joseph

;-* l'u----I
Dr. Hameeda Bee

Professor
Department of M icrobiology
Osmania University, Hyd-07
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Panel of Examiners

BSc Semester I and II

s.
N
o

B.Sc-

Course Title
Examiner

Designetion
Place of Work

Years of
Experience

Contact No. f,mail ld.

Assistant
Professor
Bhevens College

26 e849977396 anufadhppmvi0 q,mail' com

1.
Sem I

Bacteriology
and
Systcmatics

Dr. Anuradha

9791759105

')
Dr. Jeevitha Assistant

Professor

MNR College

I

20 9989427725 raiumeru guO I 0|rediffmail.com

3. Sem II
Biomolecules
&Microbial
physiologY

Dr-Ramchander Assistant

Professor
Mahathma
Gandhi
University

90002853 l4 *jotha-m"ndal@ gmail-."*

4. Ms.Rajeetha.M

Assistant
Professor
St Pious College
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