




































































































































































































































































































Part A: Introduction

Program: Certilicate Course I Class: B.Sc. I Year I Year:2022 I Session:2022:2023
1 Course Code BIOC-I
2 Course Title o
J Course Type Theory
4 Pre-requisite

(if any)
As per Govt. norms

5 Course
Learning.
Outcomes
(cLo)

the end of this course, the students will be able to:
o Understand on fundamentals of biological molecules.
o Understand the concept of proteins, carbohydrates, lipids

vitamins and Poryphyrins.
o Understand the types and structures of proteins,

carbohydrates, lip ids, vitamins and P glphyrins.
o Identify their chemical elements and the difference

between simple sugars and complex
o On the food labels, what do sugar or sugar alcohol, and

fiber refer to?
o Summarize the function of proteins and recognize the

importance of the three dimensional shape of a protein
on its function and the role of non-covalent bonds in
maintaining the shape of a protein.

o Explain protein denaturation and the effect of heat on
protein structure and frrnction.

6 Credit Value Theory: 4
1 Total Marks Max. Marks: 50 Min Passins Marks: 17

Part B: Content of the Course
Total No. of Teaching - Periods- 60 / Hours - 40

Unit Topics No. of
iod / Hour

I

fhe foundations of biochemistry: Cellular and chemical foundations
rf life. Introduction to Biomolecules. Micromolecules and
vlacromolecules.
Water: Unique properties, weak interactions in aqueous systems,
onization of water, buffers, water as a reactant and fitness of the
Iqueous environment.
lntroduction to amino acids, peptides and proteins
\mino acids and their properties - Structure and classification of Aminc
rcids, physical, chemical and optical properties of amino acids hydrophobic
rolar and charged. Biologically important peptides - hormones, antibioticr
rnd growth factors. Determination of the amino acid sequence of e

rolypeptide chain, specific chemical and erymatic cleavage of i
rolypeptide, Structure of proteins, Multimeric proteins, conjugated proteins
rnd metalloproteins, Diversity of function

12 Periods

/ 08 Hours

2

Carbohydrates and glycobiology : Monosaccharides - structure of
aldoses and ketoses, ring structure of sugars, conformations of sugars,
mutarotation, anomers, epimers and enantiomers, structure of
biologically important sugar derivatives, oxidation of sugars.
Formation of disaccharides, reducing and nonreducing disaccharides.
Polysaccharides - homo- and heteropolysaccharides, structural and
storage polysaccharides.
Structure and role of proteoglycans, glycoproteins and glycolipids

12 Periods

/ 08 Hours

df'flrolrnl--
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(gangliosides and lipopolysaccharides).
Carbohydrates as informational molecules, working with carbohydrates

3

Lipids: Building blocks of lipids - fatty acids, glycerol, ceramide.
Jtorage lipids - triacyl glycerol and waxes.

Structural lipids in membranes - glycerophospholipids, galactolipids
md sulpholipids, sphingolipids and sterols, structure, distribution and

:ole of membrane lipids. Plant steroids. Lipids as signals, cofactors and

:isments

l2 Perrods

/ 08 Hours

4

Nucleotides - structure and properties.
Nucleic acid structure - Watson-Crick model of DNA.
Structure of major species of RNA - mRNA, IRNA and rRNA.
Nucleic acid chemistry - UV absorption, effect of acid and tp.li on
DNA.
Other functions of nucleotides - source of energy, component of
coenzvmes- second messensers.

12 Periods

/ 08 Hours

5

Vitamins: Structure and active forms of water soluble and fat soluble
vitamins, defi ciency diseases and symptoms, hypervitaminosis
Porphyrins-Poryphyrin nucleus and classification of porphyrins,
important metalloporphyrins occurring in nature. Detection of
oorphvrins soeckoohotometrically and by fluorescence methods.

12 Periods

/ 08 Hours

Biomolecules, nucleotides, proteins, carbohydrates, Iipids, vitamins, Poryphyrins

Part C - Learning Resource

Text Books, Reference Books, Other Resources
Suggested Readings:

1. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M.,
W.H.Freeman and Company (New York), ISBN:13: 9'78-l-4641-0962-1 I ISBN: l0:l-4292-
34t4-8.

2. Physical Biochemistry (2009) 2nd ed., Sheehan, D., Wiley-Blackwell (West Sussex),ISBN:

97 804'7 0856024 / iSBN: 978047085603 1.

3. The Tools of Biochemistry Q977; Reprint 2011) Cooper, T.G., Wiley India P\4. Ltd.

(New Delhi), ISBN: 978-8 1-265-3016-8.
Textbook of Biochemistry with Clinical Correlations (2011) 7th ed., Devlin, T.M., John
Wiley & Sons, lnc. (New York), ISBN:978-0470-28173-4.
G.L. Zubay Biochemistry , Wm.C. Brown Publishers, 1998
Jeremy M. Berg,, Lubert Stryer, John Tymoczko, Greqorv Gatto, Biochemistry, WH
Freeman; 9th ed. 2019.

7 . Garett and Grisham Biochemistry, Brooks/Cole; 6th edition, 2016
8. D. Voet and J C Voet Principles of Biochemistry, Wiley; 5th edition

E-learning Resources

https :/ince11. nic. i n/textbook/pdf/1ech205.pdf
https ://www.pdtdrive. com/biomolecules-books.html
httos ://schools. aqlasem.com/nceft -books-class- 1 1 -biolo gy-chapter-9/
https://swayam. gov. i n/
https ://www. edx. ors/search'?q:b iomolecules&tab:course
https ://britannica. com
https :/i en.wikibooks. orgiwiki/Biochemistrv
https:l/nptel.ac.in
httpq:liddve.google.comlfile/dl0B9HilCyTY34ERXJJXZRGSjd5bm8/view?iesourceker0-

dxqttlf

4.

5.
6.

3



Part D: Assessment and Evaluation

Suggpsted Continuous Evaluation Methods:

Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE): Not Applicable

Universitv Exam(UE): 50 Marks
Not ApplicableClass

Test/As signment,&resentati on
Internal Assessment:

Continuous
Comprehensive

External assessment

University Exam (UE)

Anv remarks/ Su

the ToR
Declaration

r
Name Siqnature

p.. pSVCf Kaladhar, Chairman BOS, Biochemistry,

Professor. Atal Bihari Vajpayee Unive.qlL.Bilqlpur- *rurt!ufr&i,,/r-*'
Or Urigendra Dwivedi, Chairman BOS, Biochemistry,

Pt.Ravishankar Shukla University
Assistant Professor, Biochemistry, Govt Nagarjuna PG

Collese of Science, Raipur

Yl#i,',\'o'-
Dr. Harit Jha, Subject expert, Assistant Professor,

Biotechnology. Guru Ghasidas University, Bilaspur Wp"
\



Part A: Introduction

Program: Certificate Course I Class: B.Sc. I Year I Year:2022 | Session:2022-2023

I Course Code BIOC.2T
2 Course Title Biochemical Tech es

3 Course Type Theory
4 Pre-requisite

(if any)
As per Govt. norms

5 Course
Learning.
Outcomes
(cLo)

t the end of this course, the students will be able to:
o Describe basic concepts of biophysics,
o Discuss canonical and non-canonical structures of

Biomolecules
o Explain basic ideas of diffusion, ther;*d)mamics and

kinetics in the context ofbiological processes.

o Differentiate working principle, instrumentation and

applications of various bio-analltical instruments.

o Outline formation and diffusion pattern of stripes on
animals

6 Credit Value 4
,7 Total Marks Max. Marks: 50 Min Passing Marks: l7

Part B: Content of the Course

Total No. of Teaching - Periods- 60 / Hours - 40

Unit Topics
No. of

Lectures

I

iafety practices in the laboratory. Preparation and storage ofsolutions.
)oncepts ofsolution concentration and storing solutions. Quantitative transfer o
iquids.
loncept of a buffer, Henderson-Hasselbach equation, working of a pH meter

12 Periods

i 08 Hours

2
Wicroscopy: Simple microscopy, phase contrast microscopy, florescence anc

rlectron microscopy (TEM and SEM), pH meter
12 Periods

/ 08 Hours

-l

lreliminary Biochemical Techniques: Absorption and emission spectroscopy
)rinciple and law of absorption fluorimetry, colorimetry, spectrophotometr5
visible, W, infrared), centrifugation, cell fractionation techniques, isolation o.

;ub-cellular orsanelles and particles

[2 Periods

08 Hours

4

introduction to the principle of chromatography: Paper chromatography, thir
ayer chromatography, column chromatography: silica and gel filtration, afflnitl
rnd ion exchange chromatography, gas chromatography, HPLC.

12 Periods

08 Hours

5

{.dvanced Techniques: lntroduction to electrophoresis. Starch-ge1,

lolyacrylamide gel (native and SDS-PAGE), agarose-gel electrophoresis,
lulse field gel electrophoresis, immuno- electrophoresis, isoelectric focusing,
Western blotting. Introduction to Biosensors and Nanotechnology and their
rpplications. Radioactivity measurement and applications. introduction and
mportance of virtual labs in biochemistry

12 Periods

/ 08 Hours

: pH meter, Microscopy, Spectroscopy, Chromatography, F.lectrophoresis

Part C - Learning Resource

Text Books, Reference Books, Other Resources

dNro$al--



1. Lehninger: Principles of Biochemishy (2013) 6th ed., a'{elson, D.L. and cox, M'M',

w.H. Freeman and company (New York), ISBN:l3: 978'l-4641-0962-l I

ISBN: 10: 1 - 4292- 34t4-8.

2. K Wilson and John walker Practical Biochemistry: Principles & Techniques

3. RF Boyer Biochemistry Laboratory: Modern Theory & Techniques

4. S Carson, H Miller and D Scott Molecular Biology Techniques: A Classroom

Laboratory Manual

5. Physical biochemistry by D Friefelder , wH Freeman & co., usA..

6. Outlines of biochemistry by Eric E conn, PK Stumpf, G Bruenins and Rav H Doi ,

John Wiley & sons NY 
-------r-' ?*

7. Chromatography : A laboratory handbook of chromatography and electrophoretic

methods by Erich Heftman, van Nostrand Reinhold, NY'

learning Resources

https ://britannica. com
https y'/en.wikibooks.org/wiki/Biochemistry

Part D: Assessment and

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 .

Continuous Comprehensive Evaluation (CCE): Not Applicable

University Exam{[IE): 50 Marks
Class
Te st/Assi gnment/Presentation

Internal Assessment:

Continuous
Comprehensive
Evaluation (CC

External assessment

University Exam (UE)

remarks/ S

Declaration
framed the ToR

Name Siqnature

nr. nSVCf Kaladhar, Chairman BOS, Biochemistry,

Professor. Atal Bihari Vajpayee Univerql['E4qlpg- dtnlcrn (o$,fu,n4r.*w

Dr Mrigendra Dwivedi, Chairman BOS, Biochemistry,

Pt.Ravishankar Shukla University
Assistant Professor, Biochemistry, Govt Nagarjuna PG

Colleee of Science, Raipur

Dr. Harit Jha, Subject expert, Assistant Professor,

Biotechnolo gv. Guru Ghasidas University, Bilgqpq- V
''aq/



Part A: Introduction
s: B.Sc.I Year I Year:2022 Session: 20ZZ-Z|JZ3

1 Cr:urse Code BIOC.l.P
y oTEiomolec'

technioues lal7 Course Title I : Uhemrstr es anq Slocnemlcar

3 Cour:se Type Practical

4
Pre-requtstte
(if anv)

As per Govt. norms

5 Course Learning
Outcomes (CLO)

t the end of this course, the students will be able to:

. Describe the basic lab requirements and their uses.

. Examine various instruments using in separation and

isolation of various analytical compoundf*
. Analyze the characteristics'of the compound on the basis of

their pH.

. Examine different components present in the extract of radish

leaves by using chromatography technique'

o Analysis independently of various biomolecules in the

laboratory.

o Demonstrate the effect of inorganic compound and its percent

purities in various ffies of samPle.

. Analyze characteristics of W absorption spectra of by

different methods in samples in different biomolecules.

o Examine cluality of the lipids by different parameters.

. Examine quantity of the nucleic acid present in the sample.

. Analyze characteristics and quantity of protein by different

methods.

7

Credit Value
:fotalTmrks

Practica
Max. rks: 50 Min Passing Marks : I

Total No. of Teachins Hours -20130 Periods

Tentative Practical
List

Part B: Content of the Course

Note: This is tentative
as per requirement.

the teachers concern can add more practical's

1. Safety measures in laboratories.

2. Preparation of normal and molaq solutions.
3. Preparation of buffers.
4. Determination of pKa of acetic acid and glycine.

5. Qualitative tests for carbohydrates, lipids, amino acids, proteins and nucieit

acids.
6. Separation of amino acids/ sugars/ bases by thin layer chromatography'

7. Estimation of vitamin
8. Native gel electrophoresis of proteins

9. SDS-polyacrylamide slab gel electrophoresis of proteins under redr'rcing

conditions.
10. Preparation ofprotoplasts from leaves.

I 1. Separation of amino acids by paper chromatography.
12. To identify lipids in a given sample by TLC.
13. Separation of plant pigments by column chromatography
1 4. Differential centrifugation for organelle separation

15. Verification of Beer-Lambert law
16. Colorimetric estimation of sugars, aminoacids and

qfouccut'tl"/

1



Part C - Learning Resource

Text Boo[s-Reference Books, Other Resources

Wiley& Sons.Inc.
4. De Robertis, E.i.ir. and De Robertis, EM.fr2006. Cell and M#*ular Biology' 8th edition'

Lippincott Wittiams and Wilkins, Philadelphia' -- 
:

5. Cooper, G.M. ;d-Huu.*un, n.g. zoOq. Tire Cell: A Molecular Approach. 5th edition. ASM
- 

presi & Sundeiland, Washington, D.C.; Sinauer Ass6ciates, MA.

6. Becker, W.M.,-K#nr-ith,i.l" H"tAin. J. and Bertoni, G. P. 2009 The World of the

cell.Tth edition. Pearson Benjamin cummings Publishing, San Francisco'

E-learning Resources:

https ://britannica. com
https //en.wikibooks.orglwiki/B iochemistry

httpsy'/nptel.ac.in

l.Lehninger:PrinciplesofBioch-emi$ry.qql3)6,I.9.1A.{elson,D.L.andCox,M.M.,W.H.
Freeman urO Conipun, tll"* V*t), iSiNJi' 978-l-4641-0962-l / ISBN:10:1-4292- 3414-

8.
Z. iextbook of Biochemistry with Clinical Correlations (2011)

3. Karp, G. 2010. C;li und'tutol."rUr niologyr Concepts and Experiments. 6th Edition' John

Part D: Assessment and Evaluation

Suggested Continuoris Evaluation Methods:

Maxirnum Marks: 50

Continuous Comprehensive Evaluation (CCE) : Not Applicable

Not ApplicableClass Test/Assignment/Presentation
Internal Assessment:
Continuous ComPrehensive

Evaluation (CCE

External assessment

University Exam (UE)

Declaration
Svllabu framed the ToRASsrs

D+nfaoonr Atol Riheri Vainavee Ilniversitv. Bilaspur

Signature

rDr. Mrigendra Dwivedi, Chairman BOS' tstochemlstry,

ft .Ravishankar Shukla UniversitY
Assistant Professor, Biochemistry, Govt Nagarjuna PG

Collese of Science, RaiPur
pr Harit Jha, Subject expert, Assistant Professor,

Biotechnoloqv, Guru Ghasidas Uttivery4y.Eibqplq- lgPZ





Part A: Introduction

ass: B.Sc. I Year I Year: 2022 I Session:2022-2023

1 Course Code BIOT-17
2 Course Title Biochemistry, Biostatistics and Computers

J Course Type Theory

4 Pre-requisite
(if any)

As per Govt. norms

5 Course
Leaming.
Outcomes
(cLo)

4.t the end of this course, the students will be able to:

o Understand on fundamentals of biological molecules.

o Understand the concept of proteins, carbohydrates, lipids

vitamins and nucleic acid.
o Understand the types and structures of proteins,

carbohydrates, lipids, vitamins and nuc$! acid.

6 Credit Value Theory:4
7 Total Marks Max. Marks: 50 Min Passing Marks: 17

Part B: Content of the Course

Total No. of Teaching * Periods- 60 / Ilours * 40

Unit Topics
No. o{'

Period / Hour

1

l. Introduction to Biochemistry: History, Scope and Development.

Z. Carbohydrates: Classification, Structure and Function of Mono, Oligo

md Polysaccharides.
3. Lipids: Structure, Classification and Function'
4. oH. oK. buffer, covalent and non-covalent bond.

12 Periods

/ 08 Hours

2

t. eri"o icids and Proteins: Classification, Structure and Properties of
amino acids, Types of Proteins and their Classification and Function'

2. Enzymes: Nomenclature and Classification of enzyme, Mechanism of enzyme

action, Enzyme Kinetics and Factors affecting the enzymes action

Imrnobilization of enzyme and their application.
3. Enzvme inhibition: Competitive and non-competitive, feedback mecbq4llm

l2 Periods

/ 08 Hours

3

t. Carbohydrates, Proteins and Lipid Metabolism - Glycolysis, Glycogenesis,

Glyconeogenesis, Glycogenolysis and Krebs cycle. Electron Transport chain,

$-oxidation of Fatty acids and Urea cycle

Z. Vitamins - Structure, Classification and Function

12 Periods

/ 08 Hours

4

tabular presentation,

Mode and Standard

. Scope of Biostatistics- types of data: graphical and

lollection of data-sampling techniques

l. Measures of Central Tendency: Mean, Median and

)eviation.
!. Probability Calculation: Addition and multiplication rule.

l. Chi square test. Correlation coefficient and regression lines, ANOVA

12 Periods

/ 08 Hours

5

l. Computers - Organization of computer, Digital and Analogue Computers,

concept of Hardware and Software, computer languages - high and low level

Z.Word, spreadsheet and presentation software
3. Application of computer in online classrooms, meeting'&l!q4q r:1!!I3lI-

i2 Periods

/ 08 Hours

Keyrvords: Biomolecules, amino acids, carbohydrates, lipids, vitamins, Biostatistics

3omputers

Swoukeilt/



Part C - Learning Resource

@s:
1. Lehninger Principles of Biochemistry (4th Ed.) Netson, D., and Cox, M'; W.H. Freeman and

Company, New York,2005
2. Todd and Howards Mason (2004) Text book of Biochemistry, Fourth Edition

3. Luberl Stryer and Berg ((2004) Biochemistry, Fifth Edition

4.DianaRain, Marni Ayers Barby - (2006) Textbook on Q level Programming. 4th Edition.

5. Karl Schwartz: (2006) Guide of Micro Soft. Marina Raod, 4th Edition.

6. E Balaguruswamy by Programming in BASIC (1991)'

7. RC Campbell by Statistics for Biologists, '

8. P Cassel et al by Inside Microsoft Office,
9. AC Wardlaw by Practical Statistics for Experimental Biologists, {F,
10. JHZar by Bio-statistical analysis

11. RR Sokal FJ Rohlf by Introduction to Biostatistics
12.LY Kun (2003) Microbial Biotechnology: Principles and applications

13. I{ran and Khanum (1994) Fundamental of Biostastics

14. Berg, J. M., Tymoc zko, J. L. and Stryer, L.(2006). Biochemistry. 6'r' Edition. w.H Freeman & Co

I5. Buctanan, B., Gruissem, W. and Jones, R. (2000) Biochemishy and Molecular Biology of Plants.

American Sooiety of Plant Biologists.
16. Hopkins, W.G. and Huner, P.A. (2008) Introduction to Plant Physiology. John Witey and Sons

17. Salisbury, F.B. and Ross, C,W. (1991) Plant Physiology, Wadsworlh Publishing Co. Ltd.

i8. Le CT (2003) Introductory biostatistics. 1st edition, John Wiley, USA
19. Glaser AN (2001) High YieldTM Biostatistics. Lippincott Williams and Wilkins, USA

20. DSVGK Kaladhar, Molecular Biochemistry (2018) RBSA Publishers ISBN 9788176111108.

2 1 . Edmondson A and Druce D (1996) Advanced Biology Statistics, Oxford University Press

22. Danialw (2004) Biostatistics: A foundation for Analysis in Health Sciences, John Wiley and

Sons lnc.
E-learning Resources

https ://ncert.nic.in/textbo ol</ p df I lech}O5.pdf
https ://www.pdfdrive. com/b i omolecules-books.html
https://swayam. gov.inl
https ://www. edx. org/search?q:61ornolecules&tab:course
https://britannica.com
https ://en.wikibooks.org/wiki/B iochemistry
https://nptel.ac.in

Part Assessment and Evaluation

Suggested Continttous Evaluation Methods:
Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE): Not Applicable

Universitv Exam(UE): 50 Marks
lnternal Assessment:
Continuous
Comprehensive
Evaluation (CCE)

Class
Test/Assi gnment/Pre sentation

Not Applicable

External assessment

University Exam (UE)

Time

As per Govt. norms

Anv remarks/ Suggestions:

Qfi}rfrrrueUt--'



- :::i:', .r_.-.-'ri'l

ij4,:.::rfr .;ri! .ii )|ii::i.t .ir -.rr! i:,':" 'ir': 
DeClafatiOn

Syllabus is framed as Per the ToR

&

Name Signature

Dr DSVGK Kaladhar, Prof & Chairperson CBoS

.Bjotechnology, UTD ABVV +NLwl/r""v
Dr Pramod Kumar Mahish, Asst. Professor Govt.

Disviiay Colleee Rainandgaon AL/qUW--
Dr Saumya Khare, Asst Prof, Kalyan PG. College

Bhilai q-tS
Dr Shubha Thakur, Asst Prof, St, Thomas College

Bliilai - ' ^&Kt n
Dr Akanksha Jain, Asst Prof. Shri Shankaracharya

Mahavidvalava. Bhilai W*;
Dr Arun Kumar Kashyap, Asst Professor, Govt. E

raghavendra Rao PG. Science College Bilaspur Wql
.Dr*Tarun Kumar Patel, Asst Professor, Sant Guru

Ghasidas PG, Colleee Kurud ^ fi**\oa1otr
Dr Neha Behar, Asst Prof. DLS PG. College
Bilaspur N
Dr Sanjana Bhagat, Asst Prof. Gora Ngarjuna PG.

Science Colleee, Raipur ffila-\--
Dr Kamlesh Shukla, PRSU, RaiPur N\/
Dr Ashish Kumar, Sant Gahira Guru
Vishwavidyalay Sargui a
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Part A: Introduction

1 Course Code BIOT-27
2 Course Title CeU fiotogy, Genetics and Microbiology

J Course Type re
4 Pre-requisite

(if any)
As per Govt. norms

5 Course
Leaming.
Outcomes
(cLo)

q.t the end of this course, the students will be able to:

r Understand on fundamentals of cellular organization,

microorganisms and inheritance
o Understand the concept of genetics and microbia

fundamentals
o Understand the types of cell organeft and various

microbes
6 Credit Value Theory:4

7 Total Marks Max. Marks: 50 Min Passing Marks: 17

Part B: Content of the Course

Unit Topics
No. uJ-

)eriod I ftruu

1

. Cell theory and its modern interpretatton
l. Diversity of Cell shape and size.

i. Prokaryotic cell structure: Function and ultra-structure of cell (Gram positive

rnd Gram negative Bacteria), Flagella, Pilli, Endospore and Capsule'

t- F,ukarvotic cell: Plants and animal.

12 Periods

/ 08 Hours

2

L C}op-las-: Stt "t*" and Functions of Endoplasmic reticulum, Ribosome'

iolgl complex, Lysosomes, Nucleus, Mitochondria, Chloroplast anc

lhromosomes
l. Cytoskeleton: Microtubules, Microfilaments and Intermediate filaments.

]. Cell division: Mitosis and Meiosis' Cell cycle
l. Programmed Cell Death.

12 Periods

/ 08 Hours

3

l. Mendel's Laws of Inheritance. Non-mendelian inheritance

Z. Linkage and Crossing over.

L Chromosome variation in number and structure: Deletion, Duplication

Iranslocation, Inversion and Aneuploidy, Euploidy (Monoploidy, Polyploidl

md its imoortance).

12 Periods

/ 08 Hours

4

1. History, Scope and Development of Microbiology.
2. Basic techniques of Microbial Cullure
3. Microbial Growth & Nutrition of Bacteria: Isolation, media sterilization'

physicat and chemical agents, pure culture- pour plate method, streak plate

method and spread plate method'
4. General feitures and Economic importance of Fungi, bacteria and

cvnnohacteria.

12 Penods

/ 08 Hours

5

- na.t"ria n"production: conjugation, Transduction and Transformation.

!. Mycoplasma - History, Classification, Structure reproduction & Diseases.

t. Viruses - Basic features, Stnrcture, Classification, Multiplication and

fncferionhases (Momholosv. life cVcle, infection and medicinal importance)

12 Penods

/ 08 Hours

inheritance,Geneinteraction,Microbia1cu1ture,microbia
:eproduction.



- : .-l

Part C - Learning Resource

Text Books, Reference Books, Other Resources

@s:
1. C.B. Power- Cell biology, First Edition (2005), Himalaya Publishing House.

2. Gereld Karp - Detl and molecular biology, 4th Edition (2005)

3. p.K. Gupta- Cell and molecular biology, Second Edition (2003), Rastogi publications.

4. S.S. Purbhit - Microbiology : Fundamentals and Applications, 6th Edition (2004)

5. R.C. Dubey and D.K. Maheshwari: Practical Microbiology. s.chand Publication.

6. Torlora, Funke and case - Microbiology, An introduction, sixth Edition (1995),

Benj amin/Cummings Publishing Company.

7. piescott, Harlyey and Klein - Microbiology, Third Edition, Wm. C. Brown Publishers (1996).

8. P. Chaftraoborthy - Textbook of microbiology, Second Edition (2007)' 
--9. Microbial Genetics, David Freifelder, John F Cronan, Stanley R Maloy, JonEtnd Bartlett

Publishers.
10, Elements of Human Genetics. I.L cavalla-Sfoeza, WA Benjamin Advanced Book Program'

E-learning Resources

https ://www. easybiologyclass. com/topic-genetics/
https://freebookientre.neVmedica[ext_booksjoumals/genetics-ebooks-online texts-download.html

https ://britannica. com
https : //en.wikibooks. org/wiki/Biochemi stry
httos://notel.ac.in

Part D: Assessment and Evaluation

Suggested Continuous Eyaluation Methods:
Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE) : Not Applicable

Universitv Exam(UE): 50 Marks
Internal Assessment:

Continuous
Comprehensive
Evaluation (CCE)

Class TestiAssignment/Presentation Not Applicable

External assessment
University Exam (UE)

Time 3Hours

As per Govt. norms.

Any remarks/ Suggestions:
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Part A: Introduction
lass: B'Sc. I Yqar . I Year: ?0ZZ I Sesston: zuzz-zuz

I Course Code BIOT.lP
'J

Microbiology and Biochemical TechniquesLAB 1:
1 Course Title

J Course Type * Practical

As per Govt. norms.4
Pre-requtstte
(if anv)

5 Course Learning
Outcomes (CLO)

the end of this courss, the students wrll be able to: perlolm experll

Ited to biochemistry, microbial culture, statistical tools and computer

rlications
6 Credit Value
7 Total Marks Max. Marks: 50 NrarK$ ; r /

Part B: Content o
'fotal No. of Teaching Hours * 20 I 30 Periods

Tentative Practical
l,ist

s concern can add more Practical's
as per requirement.
L iaboratory rules, Tools, Equipment and Other requirements in

Microbiolo gical laboratory.
2. Counting of bacteria by counting chamber, by plate count'

3. preparattn of media and cultivation techniques: (a) Basic liquid media (broth)

(b) Basic Solid media, (agar slants and deep tubes) (c) Demonstration of

seiective and differential media (d) isolation and enumeration of microorganistns

(e) Isolation from air, water and Soil (! Antibiotic sensitivity test

4,'S*"urt and staining methods: (a) Preparation of bacterial smear (b) Gram

Negative & Positive staining
5. rtethods of obtaining pure cultures (a) Skeak plate method (b) Pure plate

method (c) Spread plate method (d) Broth cultures

6. Crowitr& Biochimical techniques (a) Determination of bacterial growth

curve (b) Amylase production test (c) cellulose production test 
^(d) 

Estimation of

Sugar in giver, rolrrtion (e) Extraction and separation of lipids (f) Estimation of
proteins
7. Study of mitotic division
g. Biosiatistios: (a) Graphical and tabular presentation of data (b) Problems on

mean, mode and median.

9. Practical related to word, spreadsheet and presentation software

4\a$@'



Text Books, Reference Books, Ot4ql!g!9u,!"t

C lass Test/AssignmenVPresentation
Internal Assessment:
Corrtiu uous Comprchensivc
Evaluation (C'ClE

Extemal assessment

University Exam (UE)

Part C - Learning Resource

Suggest

1. Todora GJ, Funke BR and Case CL.

Education

(2008). Microbiology: An Introduction' 9th edition Pearson

2. Madigan MT, Martinko JM, Dunlap PV and Clark DP' (2014)' Brock

14th edition. Pearson Intemational Edition

3. Cappucino J and Sherman N. (2010). Microbiology: A Laboratory

Education Limited
4. Atlas RM. (1997). Principles of Microbiology' 2nd edition' WM T'Brown

5. Pelczar MJ, Chan ECS and Krieg NR. (1993)' Microbiology' 5th

Company.
6. Stanier RY, Ingraham JL, Wheelis ML, and Painter PR' (2005). General Microbiology 5tlr

edition. McMillan.
T.carterJ and saunders v(2007). virology; principles and Applications. John #ifey,na son'

8. Flint SJ, Enquist, LW, Krug, RM, Racaniello, VR Skalka, AM (2004) Principles of virology,

Molecular Biol,ogy, Pathogenesis and Contro/.2oa edition'ASM Press

9. Shors Teri (201i) Underitanrling Viruses 2"a edition Jones and Bartiett Learning Burlington USA

10.Willey JM, Sherwood LM, and Woolverton CJ. (2013). Prescott's Microbiology' 9th edition'

McCraw Hill Higher Education.
11. Dimmock, NJ, Easton, AL, Leppard, KN (2007). Introduction to Modern Virology. 6th edition,

Blackwell Publishing Ltd.
12. CannAJ (20 i2) Frinciples of Molecular Virology, Academic Press Oxford UK

E-learning Resources:

https ://www. coursehero.com/fi 1 e/8 3 67 325 4 I Genetics -Lab-Notespdf/

https ://britannica.com
https ://en.wikibooks.org/wiki/B iochemistry

https://nptel.ac.in
https ://learn. genetics.utah. edu/content/1abs/

httos ://onlinelabs.in/biol

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 50

Contjnuous Comprehensive Evaluation (CCE): Not Applicable

[.]niversitv Hxam(U[): 50 Mar-ks

Not Applicable

As per Govt. norms.

Biology of Microorganisms.

Manual, 9th edition. Pearson

Publishers.
edition. McGraw Hill Book

AauAtL:
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