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Semester-Vl
Paper-3 (Practical)

Course Title: Analvsis of
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SEMESTER WISE PAPER TITLES WITH DETAILS

Year Semester Course
Code

Paper Title Theoryi
Practical

Credits

CERTIFrcATE COURSN IN TOOLS AND TECHNIQUES OF CELL AND
MOLECUL,A.R BIOLOGY

First
Year

I 81001017 Cell Biology and Genetics Theory AT

B 1 00 l02P Cell Biology and Genetics
Lab

Practical ./.

II 810 02017 Molecular Biology and

Genetic Enginpering
Theory c

B I 00202P Genetic Engineering Lab Practical 2

D PLOMA IN TOOLS AN TBcsNleuES oF BIoTECHNOLOGY

Second
Year

III Br0030lT Biochemistry and
Biochemical tools

Theory

810 0302 P Biochemistry Lab Practical 2

IV Bl0 04017 Microbiology and
Immunology

Theory +

Bl0 0402 P
:

MicrobiologYl and

Immunology Lab
Practical L

NBGNTN, IN BACHELOR OF SCIENCE

Third
Year

V 8,10 0501 T Biostatistics and
Bioinflormatics '

Theory 4

81005027 Animal and Plant
Biotechnology

Theory 4

B10 0503P Bioinfofmatics, Biostatistics
and Tissue culture Lab

Practical 2

VI B1005017 Industrial and Environmental
Biotechnology

Theory 4

B1006027 Food Biotechnology Theory 4

B I 00603P Industrial and Environmental
Biotechnology Lab

Practisal 2

i ltr ( ,l/ v <r\_Mfru-l



Sub.iect Frerequisite
The candidate should have passed (10+2) exalnination in science stream rvith PCB (Physics,

Chenistry, Biology and/or Biotechnology) or- PCM (Physics, Chemistry and Maths) or any

other scicnce subject.
Program me Outcomes (POs)

After completicli of the B. Sc. Biotechnology prografflme, the candidate should be able to:

POI Demonstrate knowGdge for lfln-depth analytical and critical thinking to

identifv. fonnulate and solve rdhe issues related to Biotechnology research,identify, fonnulate and

Biotechnology Industry, industry, Medical or hospital related

organizations, and Academia. ii

vo-2 Dcmonstrate skills to use mo(

analyse and solve problems in r
em analytical tools/ software/ equiprnent and

drious courses of biotechnology.

P03 Execute thcir profcssional rol

emolovers and employees in va

society as biotechnology professionals,
industries. researchers and educators.

ts 111

:10us

PO4 Dcsign, perfonn experiments;
complex problems in biotechncl

'analyse 
and interpret data for investigating

roi:v and related fields.

POs Demonstrate learning skills 
I

environment.' i

;o work as a team in a multidisciplinary

PO6 Des
app

gn and develop sustainat
ying appropriate biotechnd

[e solutions to rnajor biological problems by
ogv tools.

Po-7 Develop skills, attitude and vai

and professional developtnent. :

.tes required for self-directed, lifelong learning

PO8 Acquire knowlgdge
biotechnology.

and rinde standing of nonns and ethics in the field of

PROGRAMME SPECIF| C OUTCOMES (PSOS)

CERTIFICATE IN TOOLS'AND TECH
BIOL

i{tQuns oF cELL AND MoLECULAR
0cv

First
Year

This course introduces thc knor,ri

biology and genetic enginecring. L

students wilt be able to -
PSOI: demonstrate and apPlY t
molecular biology and genetic eng

field of biotechnology
PSO2: gain knowledge about the

karyotyping, banding techniques, o

PSO3: understand the basic concel

inheritance pattern, DNA replicatio
PSO4: understand and perforrn vat

teclrnology techniques in early diag

PSO5: pcrfortn cxperintcnts of I
geno cloning, transformations, I

fiedge of cell biology, genetics, molecular
A.fter completion of this certificate course,

!!eir knowledge of cell biology, genetics,

lneering to solve the problems related to the

]application of various types of microscope,

hiomosome painting and FACS.
its of genetics and rrolecular biology such as

n, transcription and translation

lous recent molecular and recombinant DNA

;nosis and prognosis of human diseases.

bNA isolation, agarose gel electrophoresis,

brotein expression and purification. This

i

i3 fu,/Co>-'



to begin a career in industry that engages in

genetic engineering as rvell as in research llbolatories conducting flrndamentai

lesca rclt.
pSO6: apply at technical positrons in different research laboratories, diagnostic

centres and industries.

IPLOMAIN TOOL AI'{D TE

Second
Year

Aiter completion of diploma course, students will be able to-
pSO I : familiarize with basic laboratory instruments and understand the

principle of measurements using ,those instrument5 with experiments in

biochemistry.
PSO2: understand the significance of Biochemistry and ba.sics of enzymes'
pSO3: learn the chemistry, structure,and,functions of major bio-molecules and

rnetabolism ol' carbohydrate. protein etc.

PSO4: understand differcnt biochernical tools and

chromatography, electrophorosis, X-ray diffraction,

spectrometry
PSO5: perform different experiments based on the

chromatography, electrophoresis, centifugation etc.

PSO6: understand the different methods of sterilization

PSOT: undershnd and also able to perform different irnmunological

like aeelutination reaction, ABO tlping and ELISA' '

techniques such as

NMR and mass

tecliniques such as

techniques

DEGREE IN BACHELOR OF SCTENCE

Third
Year

After completing the thgee yearSidegree course in Biotechnology, the students

will be able to -
PSOl: demolstrate,the concepts in computational Biology. Understand the

intcnclationship bctwcen Biology and Cornputcr
pSO2: acquire knorvledge in different domains of biotechnology enabling their

application in industry, research and ac6demia.
pdOg: perfonn and. analyse the rcsults of experiments using basic laboratory

techniqr,res of celi biology, molecular biology, genetic engineering, biochemistry,

in1munology, microbioiogy, bioinformatics'. biostatistics, animal and plant

biotechaology and Food biotechnology.
PSO4: ,ecJgniz" the foundations of modem biotechnology and explain tl-re

principles that fbnn the basis fbr recombinant technology'

i'SOSt develop an ability to properly understand the technical aspects of existing

technoiogies that help in addressing the biological and medical challenges faced by

lrrrrnrnkind.
pS06: exhibit ability to do research independently as weli as in collaboration.

PSOT: recognize the importance of Bioethics, IPR, an

/ Y



Proqramme/Class : Certifrcate Year: First (l Semester: First (l)
Su b iect: Biotechr-rolo

Couse Cocle: Bl0010lT Course Title: Cell Bioloey and Genetics

T'is .*"*j ,,x,-oclrccs tlrc pr'*'f"J
course, students will be able to-

o learn different areas of cell biology including the structure and functions of cell, its
organelles such as mitochondria, nucleus etc.

r understand how genetic intbrmation is transmitted in organism.
, o understand the role of cytoskeleton and;its remodelling including the diseases associate

i.r,itlr i mpropel rerrodelling.
. eanl how the synthesized proteins are transported to different organelles.
r understand the regulation of cell cycle, programmed ce ll death and Cancer.
. leam different cell biology techniques like karyotyping, chromosome banding, FISH,

ITACS. centri ftrgation artd rtricroscopy.

Credits:4 Core CompulsorY
Maximum Marks: 100
(75rc8\+25(CIE))

Minimum Passing Marks: As per University norms

Total Number of Lectures.Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topics N0. of Lectures
I Introduction and histoty of Biotechnological science

with special reference to corltribution of Indian

sclrolars in biolosical scienccs

o z

II Prototype structure of anirTal, plant and bacterial cells,

Diversity of ce'll size and shape

Cellthcory
C-valuc paradox

Cell Membrane: Chemical components of biological
membranes, o,rganization and Fluid Mosaic Model,
and membrane transport.

Cytoskeldton and Extra cellular matrix
Iil Structure and Function of Cell organelles:

. Lysoson.rcs: Vacuolcs and micro bodies: Structure and

functions
o Ribosornes: Structures and function including role in

protein synthesis.
. Mitochondria: Structure and function, Genomes,

b iogencs is.

o Chloroplasts: Structure and function, genomes.

biogene sis
o Nucleus: Structure and function, nuclear envelope

I\i Chromosome strucfure:

, t Chromosoures: chronratin and chromosomes

organization, eucltromatin and hcterochrotnatitt.

nuclcosome, metaphase chrontosome, gcnes and

o

ilvG5



I

I
I

I

I

cnrolTtosofiles. 
l

DNA as genetrc material, Structure of DNA

StrLrctural ancl numerical changes in human

chromosomes and ploidy in plants.

Mutations: Types of rnutations, spontaneous and

induccd mutations, Physical and chernical mutagens

V Cell cycle, Cancer and Cell Signaling:
. Cell Cycle: Mitosis and Meiosis: Controlpoints in

cell-cye le progrcssion in yeast and higher organisms
r Cell senescence and programmed cell death
. Cancer - chromosomal disorders, oncogenes and

tumor suppressor genes
r Introduction to cell sisnalline and cell -cell interaction

VI N'lendelian and nonmendelian genetics:
o H istorical developnrents in the field of genetics.

Organisms suitable fo-r genetic experimentation and
their gcrrotic signifrcance

o Mendelian genetics : Mendells experimental design,
monohfbrid, di-hybrid and tri'hybrid crosses, Law of
segregation & Principle of independent assortment

. Allelic interactions; Concept of dominance,
recessiveness", incomplete dominance, co-dominance,
semi-dominance, pleiottopy

lSex detennination and sex linkage: Mechanisms of sex
detennination, Environmental factors and sex

cletenlination, sex differentiation, Barr bodies, dosage
cornpensation. genetic balar{ce theorv

VII Linkage, crossing,over and population genetics:
o Linkage, crossing-over and chromosome and genetic

mapping
o Extra chromogomal inher'itance; Rules of extra nuclear

inlrcritance, nraternal effects, maternal inheritance,
cytoplasryic inheritance, organelle heredity, genomic
rmpnnilng.

. Genetic Code: deciphering genetic code; degeneracy,
uirusual codons in mitochondria Mutations: types,
mcclranisms

o l}'trlr-rtion and population genetics: Hardy Weinberg
law (prediction, derivation), allelic and genotype
fiequencies, ' changes in allelic frequencies,
evolutionary genetics, natural selection,

8

VIII Cytological techniques:
. Microscopy and staining techniques

r Microtomy
. Karyotwing

Chromosomc banding,

6 Y.-(



in.sittt hybridizatron and FISH

chromoscrme painting

Fluorescence Activated Cell Sorting

t

a

a

Suggested Reading
l. Alberts,8., Johrrson. A., Lelvis, J., Raff, M., Roberts, I(., & Walter, P' (2014).

Molecular Biology of the Cell (6th Ed.). New York: Garland Science

2. Cooper, G. M., and Hausman, R. F (2013). The Ce-ll: a Molecular Approach (6th

Ed,). Washington: ASM ; Sunderiand.

3. Karp, G. Cell and Molecular Biology. Conpepts and experiments. John Harris, D.,

Wiley & sons, New York ' ,: , . )'' .

Iwasa.l., Marshal W. Karpls Cel! Biology!}lS) (8tn edition) Wiley & Sons, NY
Iwasa .1., Marshal W. Karp's Cell' and Molecular Biology Concepts and

experiments. (2015) (8th edition) Wiley & sons, New York
Watson, J, D. Bakcr TA,'Bcll, SF Gann,rA, Levine, M. Losick R- (2008). Molecular
Biologl, of the Gene (5th ed.). Pearson
Lodish, H F. Berk, A. Kaiser, CA, ISieger, M. Rretscher, A. Ploegh, H. Aman, A'
Martin, I(. (2016). Molecular Cell Biology (8th Ed.), New York: W.H. Freernan

Gupta P.K. Cetl and, Molecular Biology'2018. 5tr''edition Rastogi Publication India.

Hartl, D. L.,'& Jones, E. W. (1998): Genetics: Principles and Analysis. Sudbury,

MA: Jones and Bartlett.
. Pierce, B. A. (2005), Genetics: a Qonceptual Approach. New York: W.H. Freeman.

. Tamarin, R. H., &.Leavitt; R.. W. {1991).' Pri.nciples of Genetics. Dubuque, IA: Wm.

C. Brown.
.Smith, J. M. (1998). Evolutionary.Genetics. Oxford: Oxford University Press

Genetics: Principles rind Analysis - Hartl and Jones.

. Gardncr EJ, Simnrons MJ, Sunstad DP. Principles of Genetics. 8th Edition. John
, Wiley and Sons.

14. Snusiand DP;'simmossr Ml.:Principles of Genetics. (2016) 7'h Edition. John Wiley
and Sons.

15. Venna PS, Agarwal VK. Cell Biology, Genetics, Molecular Biology, Evolution and

Ecology. (2004). S Chand and Company Ltd.
16. Satyanarayana U (2020) Biotechnology. Books and Allied (P) Ltd

17. Singh BD. (2015). Biotechnology: Expanding Horizons (4tr'edition). Kalyani

Publishers

18. Dgbey RC. (2014) A Textbook of Biotechnology(5th edition) S Chand and Company

Lrd.

le. R6 fr * Qo17) qufffi
20.fr * Xrat,atft-a, F-inr 2015 2"o edition

,4
5

8.

9.

l0
ll

12

r3

21. R-d fi d|,

^^ .A---AF+- -gF/.2. t1l61l ch tl | ,

fi

Kalyani Publishers

3ITtIr{. (2017) Kalyani Publishers

3rrtJB6- fitTfffor fr!{rt, 2o1B cBc

Rastogi Publications

Other ccourse books published in Hindi must be prescribed by the University/College

. Suggested link
h$p s :/-lse ${.rnil-s {deo.ut$eslfi n-d --hJ'

topicl#cat=sci ence&su bca t; biology& spec;cell biolqgy

h t t p s : 1l o c w. m i t. e 
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Suggested Digital platform/Web Iinh

Course prerequisite
l'he candrdate should have prassed (10+2) examination in science stream with PCB (Physics

,Cherlistry. Biology andior Biotechnology),or PCM (Physics, Chemistry and Maths) or any

other science subiect.
Suggested Continuous Internal Evaluation (CIB) methods

To-tal marks: 25
l0 marks lbr Test
l0 rlarks for presentation along with assignment
05 n-iarks for Class interactions
Furthcr Susscs(ions; None

Prosramrne/Class : Certifi cbte Year: First (1 Semester: First (l)
Su bi ect: Biotechnoiogy

Couse C'ode: B100102P Course Title: Cell tsioloey and Genetics Lab
Course.Outcomes (COs)

After completion of this course, str-rdents will be able to-
o learn, understand and develop skill and hands on training in basics of cell biology and
. gcuctics.
r be able to differentiate betwecn plant and animal cells
r be analysed dilferent stages of mitosis and meiosis

Credits:2 Core Compulsorv
Maximum Marks: 100
(7s(u n)+2 5( cl E))

Minimum Passing Vlarks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 0-0-4
Topics No, of Lectures

1. Introduction to safety measures in Laboratories
2. Preparation of solutions and buffers
3. Equipment handl'irtg and pipetting
4, Study of strucfure of any Prokaryotic and

Eukaryotic ccll.
5. Microtorly: Fjxation, block nTaking, section

cutting, double staining of anin"ral tissues like
. liver, oesophagus, stomach, pancreas, intestine,

kidney etc.

6, Cell division in onion root tipl insect
(grasshopper) gonads.

7. Vital Staining of Mitochondria with Janus gleen

B.

8. Denronstration of diversity of'cell types (Muscle.

Ncuron)

9. Demonstration of Sex chronratin in buccal smear.

60

B ffi/



I 0. Karyotyre preparatton.

I 1. Preparation o1' polytene chromosomes from

salivary gland of Chironotnous larvae.

12. Genetics problenis based on : (i) Mendel's law

(ii) Gene rrappirrg and (iii) Transposable

clcrlcnts.
13. Ames test fbr mutagenests.

14, Genetic experiment - Drosophila model

The candidate should have

,Chcnristly, Biology and/or

Course prerequisite
passed (10+2) examination in science stream
Biotechnology) or PCM (Physics , Chernistry

u,ith PCB (Physics

and Maths) or any

other science subiect.

2.

I

Sugge.sted Reading
Alberts, B., Johnsor, A.,Lewis, J., Raff, M., Roberts, K., & Walter, P. (2014).

Molecular Biology of the Cell (6th Ed.). New York: Garland Science

Cooper, G. M., and Hausman, I{. E (2013). The Cell: a Molecular Approach (6th

Ed.), Washington: ASM ; Sunderland.
3. Karp, G. Cell and Molecular Biology.r Concipts and experiments. John Harris, D.,

Wiley & sons, New York
4. lwasa J., Marslial W. Karp's Celt Biology(2018) (8q edition) Wiley & Sons, NY
5. lwasa J., Marshal W. Karp's Cell and Molecular Biology Concepts and

experinrents. (2015) (8th edition) Wiley & sons, New York
6 Watson, J. D. Baker TA, Bell, SP Gantl, A. Levine, M. Losick R. (2008). Molecular

Biology of the Gene (5th ed.). Pearson

1. Lodish, H F. Berk, A, Kaiser, CA, Krieger, M'. Bretscher, A. Ploegh, H. Aman; A.
Martin, K. (2016). Molecular Cell Biology (8th Ed,). New York: W.H. Freeman

8. Gupta P.K. Cell and Moleoul'ar Biology 2018. 5'h edition Rastogi Publication India.

9. Hartl, D. L,, &.lones, E. W. (1998). Genetics: Principles and Analysis. Sudbury,
MA:Jones and Bartlett.

10. Roskarn's J, Rodgers-L.(2002). Lab Ref: A Handbook of Recipes, Reagentso and

other rel'erence tools tbr use at the Bench. Cold Spring Harbor Laboratory Press.

USA. I

1 1. Barker K (2004).
Laboratory Press.

At .'thc ,Bench: A laboratory Navigator. Cold Spring Harbor

USA
Course books published in Hindi must be prescribed bv the Universitv/Coll

Suggested Continuous lnternal Evaluation (CIE) methods
Total nrarks: 25

l0 marl<s ibr Test
l0 r.narks for presentation alor,g with assignment
0-5 rnarlts for Class interactions
tU l!_ef I u gg*t!!gM t''l gn.



Subject: Biotebhno
Couse Code: B1002017 Course Title: Biochemistry and Biochemical rools

Course Outcomes
Afier successfui .'omftetion oI tire co,rs..-sffi:

o understand the significance of Biochemistry.
. iearn the chemistry of carbohydrates, lipids, proteins and amino acids.o understand the basics of enzymes.
r understand the metabolism of carbohydrate and proteins
r know the chemical structure of nucleotides including their components , describe primary,

secondary structure of DNA and RNA.,

Year: First (1) Semester: Second (II

Credits: 4

Maximum Marks: 100
(75(UE)+2s(CIE))
Total Number of Llg1glgs-Igrgrials-l'ia

Minimum Passing Marks: As per University,rorns

No. of
Lectures

Amino acids and Protein:
o Structure and properties of Amino acids
r Types of proteins and their classification
o Forces stabilizing protein structure.
o Different Level o1'structural organization of proteins.
o Denaturation and renaturation of proteins.

Carbohydrates:
r Structure. Function and properties of Monosaccharides,

Disaccharides and Polysaccharides.
o Homo and Hetero Polysaccharides, Mucopolysaccharides,
o Bacterial.cell wall polysaccharides, Glycoprotein's and their

biological functions,
Nucleic acids:

o Structure and lunctions:

' Physical & chemical properlies of Nucleic acids, nucleosides
&, nucleotides, purines & pyrimidines,. Biologically
important nucleotides,

o Double helical model of DNA structure and forces
stabilizing DNA double helical srructure, A, B and Z - DNA.
denaturation and renaturation of DNA.

Lipids:
o Structure and functions of Lipids
r Classiflcation, nomenclature and properties of fatty acids,

essential fatty acids.
o Phospholipids, sphingblipids, glycolipids, cerebrosides,

iosides, Prostaglandins, Cholesterol.
Enzymes and Enzyme classification:

r Nomenclature and classification of Enzymes, brief
introduction fo active site.

c Kinetics of enzyme actions
o Cofactors, coenzyme, prosthetic groups, holoenzyme and



apoenzyme
Enzyme inhibition competitive, Non-competitive &
uncompetitive t

Metabolism:
o Metabolism ofcarbohydrates- Gluconeogenesis, Glycolysis,

TCA, and Glyoxylate cycle
o Metabolism of fatty acids-oxidation of saturated,

unsaturated fatty acids
o Oxidation of amino acids and urea cycle,

Vitamins and Hormone:
o Introduction to Vitamins, hormones, phytohormones and

their role /

o Deficiency of vitamins and hormones and rerated humandiseases. I

Techniques:
. Chromatography lColumn chromatography, Ion_ exchange

chromatography, Gel- permeation-'(molecula, 
-ri.u.,

chromatography, Affinity chromatography, paper
chromatography, Thin-layer ctromaiography, Gas
chromatography and HpLC)

o ' Spectroscopy (UV-Vis)
o NMR
. X-ray diffraction
o 'Centri garion
o Mdss spectrometry

i' 
P.rs, JM Tvmoczko; JL'..Ga,t",A:,";;;*, i"."rroTt), Biochemistry. (8th ed.) w HFreeman and Company New york.

2' Nelson DL' Co-1MM. (2017) Lehninger Principles of Biochemis try (7thed.). W HFreeman New york.
3. voet, D., &_voet, J G. (2016). Biochemistry (5th ed.). Hoboken, NJ:,J. wiley & Sons.4' Rodwell vw' Bender D. Botham KM. rennldy PJ weil pA.(20i8). Harper,s Iltustrated

Biochemisrry.(3 r't edition) McGraw-Hiil Educarion
5' Hofmann A. Clokie S. Wilson and Walker's Principles and Techniques of

Biochemistry and Molecular Biology. (2018) (8rh edition)cambridge Universitypress6' Boyer RF' (2012) Biochentistry laboratory : modern theory and techniquesli"d
Edition). Pearson Education. Inc

7' Jain JL' Jain S' Jain N' (2005). Fundamenfals of Biochemistry.(6,h edition). S Chand and
Company Ltd.

8' Satyanarayana u. chakrapani u. (2013). Biochemistry.(4th edition). Elsevier and Books
and Allied (p) Ltd ,

Course books published in Hindi must be prescribed by the University/College

, Suggested link
qq&s-u_b-pal_brp*l_agy&sp-e*s:



i

try
. https://ocw.mit.edu/coursesifind-,by-topic l#cat:healthandmedicine&subcat:spectroscopy
r https://ocw. mit.edu/courses/chemistry/5-O7sc-biological-chemistry-i-fall-201 3/module-

i/session- 4/
. https://ocw.mit.edu/courses/bi ologylT-Q16-introductory-biology-fall-

20 1 8/lecture- videosllecture-4-enzymes-and-metabolism/
. https:/locw. mit.edu/courses/chemistry/S-07sc-biological-chemistry-i-fall-201 3/module-

i/session- 3/
. https://nptel.ac.in/coursesfl 04/105/1041 09Q26/
. httpq:ihptel,aq,.in/cbujpes1102/i06110?19OoBj/ 

:'':
S u ggested Digilal, ptatfo rmAileb link

Couryse prerequisite
have pas$ed se,rnester' II.To study this course, student mu,st

, Suggested Continuous Internal F.valuation (CIE) methods
Total Marks: 25
l0 marks for Test |,

10 marks for presentation along with assigngr,ent : l

05 marks- for Class interactions ' ,,, 1, , :

Further Suggestions: Nqne ;-,

i". ;

T2



I t'rogramme/Class: Certificate

Sub Biotechnolo
Couse Code: B I 00202P

Course 0utcomes (COs

After completion of the course, the student shall be able to -
. prepare different bacteriaI growth tnedia,
n understand principals and methods of cornpetent cell preparation, restriction

digestion, gene ligation, gene cloning, and transformation i. e gene manipulation.
o understand the method of agarose electrophoresis for plasmid and genornic DNA

separatlon
r understand the method of blottine and PCR

Credits: 2

Semester:
Second (Ii

Year: First (1)

Course Title: Genetic Engineer'ine Lab

Core Compulso
Minlmum PasSing Marks: As per University
norms

Maximum Marks: 100
7s(uE)-F25(CrE)

Total Number of Lectures-Tutorials-Practical {in hours:per week)L-T-P:'0-0-4
No. of Lectures

Preparation of solutions for Molecular Biology
experiments.
Preparation of bacterial growth medium (L.B.,
2XYT)

3. Competent cell preparation.

4. Transformation of E.coli, cells (color selection
of transformants - with or without inserts) X -
gal and IPTG.

5. Isolation of Plasmid DNA by alkaline lysis

rrrethod t
6. Isolation of genomic DNA from bacterial cells.
7. Agarose gel electrophoresis of genomic DNA &

plasnrid DNA
8. Concentration estimation by agarose gel

eleclrophoresis
9. Pr:epafation of restriction enzyme digests of DNA

samples
10. Ligation
IL SoLrthem blotting
I2. PCR

Suggested Reading
Brown TA. Ge.ne cloning and DNA analysis: An introduction. (2016) 7th Edition.
Wiley-Blackwell
Old, R. W., 'Prinirose, S. 8., & Twylan, R. M. (2006). Principles of Gene

Manipulation and Genomics, 7th Edition: Blackwell Publishing
I(rebs JE, Goldstein ES and Kilpatrick ST (2014) Lewin's Gene XII, Jones and

Barlett Publisher
Brorvn, T. A. (201 8). Genomes'4.(4th edition) New York: Garland Science Pub.

Green, M. R., & Sambrook, J. (2014) Fourth Edition. Molecular Cloning: a

Laboratory Manual. Cold Spring Harbor, NY: Cold Spring Harbor Laboratory

CA. trNA Science: A fir:st course in Recombinant DNA

13



Technology (2''d Edition) -Cold Spring Harbor laboratory press, NY

7. Roskam's J. Rodgers L.(2002)'. Lab Ref: A Handbook of Recipes, Reagents, and

other reference tools for use at the Bench. Cold Spring Harbor Laboratory Press.

USA.
8. Barker K(2004). At the Bench: A labo.ratory Navigator, Cold Spring Harbor

Laboratory Prcss. USA

Course books published in Hindi must be prgscribe{ bY the University/College

- ' Coursi pagre{uis.ite
Tq study this course, sfudent must have passed semg$ter I.

,- S"ggesteO Continuous Internal Evaluation (CIE) methods
Total Marks: 25

l0 marks for presentation along with assignraent
05 nrarks for Class interactions ' 

,

10 marks for Test 
;

Further Suggestions-: None

I.

I

1A
I-



Semester: Second (lli)Year: Second (2)
P rogra rn me/Class: Certifi cate

Subject: BiotechnologY'

CouseCode: Blu0l0IT Co".te Tffi and Genetic Engineering

Course,Outcomes (COs)

Student will be able to-

o learn and understand the important discoveries that are made in the field of molecularbiology'

o learn key nrolecular events that occur during the DNA replication' transcripiion' translation and

regulation of gene concept'

ogainknowledgeonthefoundationofgeneticengineeringandtheirapplicationsinbiologicalresearchas
well as in biotechnology industries'

o understand gene concept, plasmids, and wide range of techniques' especially modern molecular toois in

d iagnosi s.

o acquainted with various techniques of genetic engineering and their applications inbiological research'

diugnorti., as well as in biotechnology industries' '

Core ComPulsorY

ffi: As Per UniversitY norms
Maximum Marks: 100

(i5(uE)+25(ClE))

No. of Lectures

@ regulation of gerle exPression:

. Structure of DNA, TYPes of DNA

o Gene organization in prokaryotes and eukaryotes' polycistronic

ge.t"s, split genes promoters, enhancers'

r Regulation of gene'0x,pression:'Prokaryotes: lac and trp

operons in E. coli.

DNA R"plit"tion and DNA polymerases:

o Replication of genetic material in

r A brief description of initiation at

prokaryotes and eukaryotes

reflication origins and its cell

cycle regulation.

o Structure and'function of prokaryotic and eukaryotic

DNA polYmerases

trat,scription and mRNA processing:

o RNA structure and tYPes of RNA

r Mechanism of transcription in prokaryotes and 
. 
eukaryotes:

;;;-n-scii|rio,n 
-t'u,'o", 

structure of prokaryotic and. eukaryotic

Rnt po[y*rru,.', initiation, elo4gation and termination'

I RNA processing: processing of mRNA (Splicing'

caPPing and PolYadenYlation)

n.of"otyoti. and eukaryotic translation:
assembly, IRNA,

am inoacYltRN A sYnthetases,

c Mechanism of initiation, elongation andtermination of

poiypeptides, Fidelity of translation' Inhibitors of



trans lat ion.

Posttranslational modifi cations of prote ins.a

Yectors:
o Cloning vectors (plasmids' cosmids, bacterial artiflcial

chronrosonres and yeist artiflcial chrorrrosomes),

o shuttle vcctors.

. expresslon vectors

1

VI Enzymes used in DNA manipulating:
o Restrictionendonuclease

o Ligases

. [)olyrnerases

o Kinases

o Alkalinephosphatases
o ReverseTranscriptase

VII Genomic Library, PCR,:Sequencing etc:
o Preparation and comparison of Genomic and cDNA library.

. PCR and its applications.

o DNA Sequencing.

o Site directed mutagenesis

r Protein engineering concepts and examples (any two).

vill Molecular Iliology techniqqes:
o DNA isolation (Plasmid/ Genomic DNA isolation)
o Blotting (Southern, Northern, Western)

o Electrophoresis'of nucleic acids and proteins

o Gene cloning, Screening and characterization of cloned DNA
o DNA Fingerprinting j

o RFLP, RAPD

L Alberts, B., Johnson, A., Lewis, J 
? 
R.afi M., Roberts, K., & Walter, P. (2014).

Molecular Biology of the Cell (6th Ed.). New York: Gar,land Science

2. Cooper.G.M.,andHausrnan,R.E.(2013).TheCell:aMolecularApproach(6thEd.).Washington;
ASM : Sunderland.

3. Karp, G. Cell and Molecular Biology. Concepts and experiments. John Harris, D'., Wiley & sons,
New York

4. Irvasa J., Marshal W. Karp''s Cetl Biology(2018) (8trredition) Wiley & Sons,NY
5. Irvasa J.. Marshal W. Karp's Celland Molecular Biology. Concepts and experiments. (2015) (8th

edrtion) Wiley & sons, New York
6. Watson,J.D.BakerTA,Bell,SPCann,A.Levine,M.LosickR.(2008).MolecularBiologyofthe

Gene (5tlr ed.). Pearson

7 . Lodish, H F. Berk, A. Kaiser, CA, Krieger, M. Bretscher, A. Ploegh, H. Aman, A. Martin, K. (2016).
Molecular Cell Biology (8th Ed.). New York; W.H. Freeman

8. Gupta P.K. Celland Molecular Biology 2018. 5'h edition Rastogi Publication India.
9. Brorvn TA. Gene cloning and DNA analysis: An introduction. (2016) 7'h Edition. Wiley-Blackwell
10. OtO, R. W., Primrose, S.8., & 1-wyrnan, R. M. (2006). Principles of GeneManipulation and

Genomics, 7th Edition: Blackwell Publishing.

I l. Krebs JE, Goldstein ES and Kilpatrick ST (2014) Lewin's Gene XII, Jones and Barlett



I ?." Ilrown, 'l'. A. (2018). Genomes 4.(4'r'editiorr) New york: Garland Science pub.
lS Cireen, M. R.. & Sambrook, J.(2014) Fourth Edition. MolecularCloning: a Laboratory Manual. Cold

Spring Harbor. NY: Cold Spring Harpor Laboratory press.

i'1' H"ticklos' DA & Freyer, CA. DNA Science: A first course in Recombinant DNA Technology(2nd
Edition) -Cold Spring harbor laboratory press, Ny

15. Satyanarayana LJ (2020). Biotechnology. Books and Allied (p) Lrd
16. singh BD' (2015) Biotechnoloey: Erpanding Horizons (4'r'edition). Kalyani publishers
I 7. Dubey RC. (2014) A Textbook of Biotechnology(5'r' edition) S Chand and Company Ltd.
I 8. S dizo r7) qrdtqftdd Katyani pubtishers

Coursc books publishecl in Hindi must be prescr.ibed by the University/college

Suggested link
a

a

a

a

htlss:llpgw.uj!,ed!r/"!zu{rer.&*Lo*LocylT-,-Q I se.fiurdbn-e'utals:=o-{:bis]_s&y:&U:Zg_ll im_o_lecJ,hL_bislo.c/
htlp-5;//oqw,pi1.eduicos15e5,ftiotogyl7-0 

f sQ:fundamenlatslof-b:iolq&y_Al:-ZO i ilm"l.*]*-__ 
'

b iology/transcription -tran slat ion/
https://ocw.mit.edu/courses/biology/7-0lsc-fundamentals-of--biology-fall-2011/molecular-
b- i o I 9 gylgen 9 1eg u I pt_i o n - gn d - th q : l4p: o-p eron/
httpg/ocw.'1pit.edu/squrd-eE,ibi9!ogyl7;0|9c-;fg-n''sgr.n9ntaJs.of;bi.oto'gy;ta.|l.20'|ifec

http-s-lps]{J!it-edu/!ou]:s-er&]-o-lecy/7-0lsq:fundamentals-of-biolosv.fall-201 .t/recomhinnn t- rtne/,
geI-r[g-c-!_rap}pLe_sis-"d[a:teg]r9n-Ql!€:p*arl

ht1p.5;/lo.9w.11it.edu/cqu$.'e-s'&itiogyi7':Ql-scifn.dameukls:-o-f:'bislo-gy:*f"ll.20-1l/r-ep-p.m
nreclran ics-of'-clon ing/
https;//o9w'111.,eg!,1.-o!r:"t,/biological-engineering/20,-10-9;!aborato,ry;fii1dam9ntqls:in: biolqgical:
cnCi"n"-e,e"n!&:&.!1"20_Qziab_slur_qdl*3/

lUtpr:4nptslae.rnlaeulicsru24 !3/lQ2l!l_Q4y#

Sugggsted Digital platform/Web tink

To study this pourse, student
Course prerequisite

must have passed semester I.

Suggested Continuous Internal Evaluation lCtEy methods Total marks: 25l0 nrarks for Test
l0 rnarks for presentation along with assignment 05 marks
fbr Class interactions

Further Suggestions: None

Progra m me/Class: Diploma Year: Second (2) Semester: Third(IID

Couse Code: Bl00a02p
Subject: B iorechnology

Course Outcomes

Course Title: Biochernistry Lab

Students ivill get practical exposurc tt
use instruntents like calorimeter, pHmeter etc. Introduce the primary steps in biomolecules

become familiar to
(focus on pioteins)

@rrrethodsinisolationandquantitationofproteins'



;, r

l'

' /'i' i
,i

i].

ti
,i

2. Learn how to separate proteins from a heterogenous mixture,
3. Learn to apply irnportant chromatographic techniques to puriff biomolecules
4, Familiarize tle working principles of electrophoresis and UV/Vis and tluorescence spectroscopic techniques

and application of the knowledge to get basic strucrural informdtion of proteins

Cred-its: 2 Cor;e Cornpulsory

Maximum Marks: 100
(75(UE)+25(CrE))

Minimum Passing Marks: As per UniverSity norms

Total number of Lectures- Tutorials- Presentatioti (in hours per.week) L-T-P:0-0-4

Topici No. of Lectures

I .'Preparation of norrnal and moiar solufions
2. Preparation ofbuffers. ., ' , .'
3 . To study activify of any enzyrne under optifirurn conditions.

4. To study the effect of p4; tefiperaRne .on the activity of
sal ivary amylase enzyme.

' /

60

,



5. Estur-iation of blood glucose by glucose oxidase
nrethod.

(r. Spectrophotornetericolorirneter(Beer-Lambert's law)
Estimation of Protein by UV-vis Spectrometer

i, (i)Lorvry et al. method for estimation
of protein (ii)Biurct mcthod for
estirnation of protein

l. Spectroscopic estinration of DNA (UV)
8. Electr"oplioresis (a)l-lectrophoresis of' red blood cell

proteins (b) Electrophoresis of DNA
9. Separ.ation of Amino acids by paper chromatography,
10. Qualitative tests for Caibohydrates, lipids and

proteins I ,

I l. Estirnation of DNA by Diphenylarnine and RNA by
Orcirrol urcthods.

12. Estimation of reducing and total sugar by DNS and
HzSO+-phenol metlrods.

13. Effcct of pH and temperature on enzyme activity.
l4.Determination of pKo value of a weak acid by

titrating with strong base.

Course prerequisite
l-o stud this coLrrse, stlldent must haye passed semester IL

Suggested Continuous Internal Evaluation (Cf tr) methods
Total marl<s: 25

, Suggested.Reading
L Berg, JM Tyru-oczko, JL. Catto, Ci Jr. Stryer, L. Q0I5). Biochemistry. (Sth ed.) W H

Freeman and Company New York.
2. Nelson DL. Cox MM. (2017) Lehninger Principles of Biochemistry (7th ed.). W H

Freenran New York.
3. Voet, D., & Voet, J. G. (2016). Biochemistry (5th ed.). Hoboken, NJ: J. Wiley &' 

Sons.
4. Rodwell VW. Bcndcr D. Botham KM. Kennelly PJ Weil PA.(2018). Harper's

Illustrated Biochemistry.(3 I't edition) McGraw-Hill Education

5. Hofhattn A. Clokie S. Wilson and Walker's Principles and Techniques of
Biochemistry and Molecular Biology. (2018) (8'h edition)Cambridge,University Press

6. Boyel RF. (2012) Biochenrisf r5' laboratory : modern theory and techniques(2nd
Edition). Pearson Education, Inc

1. Jain JL. Jain S. .lain N. (2005). Fundamentals of Biochemistry. (6'h edition). S Chand

aud Cornpany Ltd.
8. Satyanarayana U. Chakrapani U. (2013). Biochemistry.(4'r' edition). Elsevier and

Books and Alliccl (P) Ltd
9. R.i(. Practical Biochemistry - David Plummer. Pub: Tata McGraw Hill
10. Roskanr's J. Rodgers L.(2002). Lab Ref: A Handbook ol Recipes, Reagents, and

oth'er reference tools for use at the Bench. Cotd Spring Harbor Laboratory Press.
USA.

Il.Ilarker K(2004). At the Bcnch: A laboratory Navigator. Cold Spring Ilarbor
Labol'alory Pless. USA

Course books published in Hindi must be prescribed by the University/College
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i i0 rnarks for Test
i l0 nralks for presentation along with assignrnent
i 0,5 rnarks for Class interactions

i

I

I

_ll_fu1t]1q S u ggesti o n s : N one

Prosra mme/Class: Diplorna Year: Second (2) Semester: Fourlh (lV)
Subiect; Biotechno

Couse Code: Bl0040lT Course Titlb; Microbioloev and Immunoiosy
Cou,rse Outcdmes

a

a

a

a

a

e sucoesstirl cornpletion of'the course,,stuilent wtll be able to:
the pioneers in llicrobiolosv and their oont.ributions
und'erstand thc physical an"d chcurical method of sterilization
analvze the nreditrcornposition and grow the desired microbe.
undirstirrrd thc nrcthodi of cultivatio-n of nricroorganisttrs
undcrstand dif-f srent stain ing rncthods

understand and differentiate the different types of rnicrobes.

u ndersta rrd rhe princ iples ol' irttnrurtology
leam about structural features of components of immune system as well as their
function and development of immune systern and rnechanisms by which our body
elicits inlnune response.

preclict about nature of immune response that develops against bacterial, viral or
palasitic infection, and prove it by designing new experiments,
understand different tools and techniques of immunology
understand the biology of different vaccines against infectious agents

?

a

Credits: 4 Core Compdlsorv
Maximum Marks: 100
(75(UE)+25(CtE))

Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutor:ials-Practical (in hours per week)L-T-P: 4-0-0
Unit Topic No. of Lectures

T f)iversity and classil'ication of microbes:
. Fundamentals, History and Evolution of Microbiology.

Classification of ' microorganisms: Microbial
taxonomy, criteria used including molecular
approaches, Microbial phylogeny and current
classifi cati on of bacteria.

Microbial Diversity: Distribution and characterization
Prokaryotic and Eukaryotic cells,
Morphology and cell structure of major gloups of
mieroorganisms - Viruses, Bacteria, Algae, Fungi, and
Protozoa.

II Nlicrobial grorvlh:
. Growth ourve, Generation time, synchronous batch

and continuous culture, measurement of growth and
factors aff'eCting growth of bacteria.

o Miclobial Mctabolisrn: Mctabolic pathways, amphi-
catabolic and biosynthetic pathways

19



Bac f eri al Reprod uction : Transfonnation, Transducti on
and Conjugation. I-.ndospores and sporuiation in
bue teria.

a

III Pathogen contamination and infectious diseases:
o Warter Microbiology: Bacterial pollutants of water,

colifbrms and non coli{'<lnns. Scwase comoosition and
its clisposal.

. Food Microbiology: Important microorganism in food
Mrcrobiology: Moulds, Yeasts, bacteria.

o Mr.ior food born infections and intoxications,
Preservation of various lypes of foods. Femrented
Foods.

r Bacterial diseases of human-'Tuberculosis, Tetanus,
Typhoid. Cholera

o Viral diseases of human-Hepatitis B andC, AIDS
l\/ Sterilization, cultivation'and staining:

. Principals and applications of different methods of
stcrilization

r CLrltivation and Maintenance of rlricroorganisnrs:
Nutritional categories of nricro-organisms

o Methods of isolation, Purification and, preservation.
. Principals of stainins and twes of stainine

\/ lntroduction to immune system:
r introduction ' to lrnmunology, Components of

nanrnralian immune systenr (cell and organs), Innate
'and Ad4ptive immunity :

r Humot'al and cell n'rcdiated immune response, Clonal
selection theory t

o An overview of prirnary and secondary immune
fesponses

VI Antigen and Antibody structure and cliversity:
o Antigen, epitopes and Adjuvents
o Structure and isotypes of Immunoglobulins allotypes

and idiotlpes
r B- and T-cell receptors
o B arrrl 

'f cell rnaturation
o Antibody diversity generation, somatic genc

rearrangenrents during B-lymphocyte differer,rtiation,
allelic exclusion, affinity maturation, class switching ,

sonrati c hypennutation
vtI MI{C, antigen processing and presentation:

'Ma1or Ilistocompatibiliry complexes - class I & class
il MHC antigens, antigen processing.

o Antigen processing and presentation
o Autoimnrune diseases, lmmunodeficiency-AlDS and

SCID.
VIII lmmunological Techniques and Vaccines:

1 Introduction to i,nrrrrlrnodiagnostics - Precipitation,
Agglutination, RlA, ELISA and Immunofluorescence.

1

20



" Passive & active inrrrrunization.
n Types of rraccines-DNA vaccines, recombinant

vaccin.'s. inattir atcd vaccine
. Common indigenotrs vaccines

Suggested Reading
l. Pelczar M J, Reid R D, and Chan EC. (2001). Microbiology (5th ed.). New York:

McGrarv-H ill.
2. Willey J M, Sherwood L, Woolverton C J, Prescott L M, and Willey J M. (201l).

Prescotl's Miu'obiotogy. Neu, Yorl<: McGraw-Hill.
3. Mattha, W, Berg C Y, and Black JG. (2005). Microbiology, Principles and

Explorations. Boston, MA: John Wilef & Sons,
4. Cappr"rccino .I G, and Welsh,C. (2016). Microbiology: a Laboratory Manual,

B enj an in-Cummings Publishing Company.
5. Collins C H, Lyne PM, Grange J M, and Falkinharn III J. (2004). Collins and Lyne's

N'licrobiological Mcthods (8th cd.;. Arlolds.
6. Levinson WE. (2020). Review of Medical Microbiology and Immunology (16"'

edition). McGraw Hill Education.
7, Ananthanarayana R, Phnicker CKJ(2020). Ananthaharayana and Panickeros

Textbook of Microbiology(l 1tr' edition) Universities Press (India) Pvt..Ltd
8. Pnnt J, Stranfbrd S, Jones P., Or,ven JA, (2018). Kuby Immunology.(8'n edition)

New Yorl<: W.H. Freeman.
9. I)elves P J, Martin SJ, Burton DR, and Roitt lM. (2017). Roittos Essential

I mmunology, ( I 3tn edition). Wi'ley; Blackwell.
10. Murphy K, and Weaver C, (2016). Janewayos'Immunobiology. 19tl' edition) New

York: Garland Science;
11. Abbas AK,'Licl'rtrnanAHH, Pillai S,(20 t7) Cellular and Molecular Immunology

(9'h cdition) ,
'12. Paul W E. (2012). Fundamental Immunology. New York: Raven Press.

13. Parham, P. (2005). The immune S5'stem. New York: Garland Science.
14. Mohanty SK, Leela KS.(2014) Textbook of lmmunology.(2"u Edition). Jaypee

Brothers Medical Publishers Pvt Ltd.
15. Hay FC, Westrvood OMR.(2008). Practical Immunology.(4'h Edition). Wiley

Blackwetl.

Course books published in Hindi must be prescribed by the University/College

Suggested link
r httr:l:llocw.rrr ii.ed u/courses/find-bv-topic/#cat=science&su bcat=biqlogv&spec= m icrobiologv
r https://oqw. nrjt.etiu/cou rses/fin d- bv-ro nic/ilcat=hea lthand med icine&subcat=immu noloqv
e httns://nptel.;c rrr/courses/102/103/1i12103038/
o https;//nptel.ac.inlcourses/102/i.05/102105083/
. https://n pte l.ac. irrlcou rses/1,02/ 1031102103015/
. lt$p.!/1-Ot*gLegi0/cq n te ntlsto ra ee 21co ul-s es/102 lO30 f l/pdfffi
. btlps;/J_r:pte!sqjnlc_qn'!entlstorage?/spllrs"sS/-lOatOlOtS/doAute.Jl|ec

Suggested Digital platform/Web link

Suggested Continuous Internal Evaluation (CIE) methods
I 0 rnarks for Test
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presentation along rvrth assignrnent
Class intelactions

tions: None

lfggj11 "ryQle 
ss t D1p I oma Year: Second (2) Semester: Fourth (IV)

Subiect: Biotechnolo
Cousc Codc: B 100402 P Course Title: Mic,r'obiology and Immunology Lab

Course Outcomes
After cornpletion of this collrse , students will be atile to:

. Understand methods of cleaning and sterilizatipn of plasticwares and glasswares.

. undcrstand and perfbn-n pure'culture techniques which includes, pour plate and

. spread plate . i

o uuderstand the prcpflratiorl and use of differential, selective and special rnedia.
r understand and identity the morphology of cells of the immune system.
e understand the basic concepts of blood grouping
o understand antigen antibody interactions and thus quantitate the .presence of antigen

and or antibodies in biolocical samples.
Credits:2 Core Compulsory
Maximum Marks: 100

t75(UE)+zs(CIE))
N{inimu.itt Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 0-0-4
Topici No. of Lectures

l. Safety measLlres in nricrobiology laboratory
2. Study of instmments: Cofnpound microscope,

Autoclave-r Hot air ovcn, P11 meter, and Laminar
airflow

3. Introcluction to'diffbrent sterilization techniques
4. Isolation of bacteria & their biochemical

chalacterization.
5. Staining methods: siurple'staining, Grarn staining,

spore staining, .negative staining, hanging drop.
6. Preparation of media and sierilization,
I Methods of isolation of bacteria from different

sourccs.
8. Determination of bacterial cell size by rnicronretry.
9. Enunre'ration of rlic,roorganisnr " total & viable

count.
10. Differential leucocyles count
1 l. Total leucocytes count
12. Total RBC c-ount

I 3. Haemagglutination assay
14. Separation of selur)r liom blood
15. Double irnmur-rocliffusion test using specific

antibody and antigen
I6. ELISA demostration

60
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'Pelczar M J, Reid I{ D, and

McGraiv-Hill.
willey J M, Sherwood L, woolverton cl J, Prescott L M, and wilrey j M. (20111.
Prescott's Microbiology. Nerv York: McGraw-Hill.
N4attha, w, Berg c Y, and Black JG. (2005). Microbiorogy, principres and
Explorations. Bosron, MA: John Wiley & Sons.

4. cappuccino J G, and welsh,c. (2016). N,Iicrobiology: a Laboratory Manual.
Benjamin-Cumnr ings PubI ishing Cornpany.

5' Collins C H, Lyne PM, Grange.I M, and Falkinham III J. (2004). Collins and Lyneos
Microbiological Mcthods (8th ed.). Arnolds.

6. I-evinson WE. (2020). Review of Medical Microbiology and Immunology (16,h

,' edition). McGrar.v Hill Education,
7. Ananthanarayana R, Panicl<er CKJ(2020). Ananthanarayana and Panicker's

Textbook of Microbiology( I ltr' edition) Universities Press (hrdia) Pvt. Ltd
8. Punt J, Stranfbrd S, Jones P., owcn JA, (20r8). Kuby Immunology.(gth edition)

New York: W.H. Freeman.
9. Delvcs P J, Martin SJ, Burton DR, and Roitt IM. (2017). Roitt,s Essential

lmmunology.( I 3'r' etlition). Wiley- Blackwell.
10. Murphy K, and weave r c, (2016). Janeway's Immunobiology. (9th edition) New

York: Garland Science

Course books publishecl in Hindi must be prescribed by the University/Coilege

Suggested eontinuous Internal Evaluation (CIE) methods
Total marl<s: 25
| 0 nrarks for Test t
l0 marks for presentation along with assignrnent
05 marks for Class interactions
Further Suggcstions: None

Chan EC. (2001). Microbiology (5th ed.). New yorl<:

3,

Course prerequisite
1'o study this course, student must have semgster IIL
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I Course Outcomes:.

Afier con-rpletion of the coLtrse, students rvill be able to -

i . lcarn thc need of statistical approaclr, idcntify the different axiomatic approach.
' . learrr fo study the variability o1'observation

I n know ef1'ective use ol'office package -word, excel, ppt and publisher etc

I . understand simple cnlculation usrnf cxcel

I . ttnderstand the irasrc theories and prrcticals of common computational tools and databases

i *liich facilitate investigation of molecular biology and evolution-related conceprs.
. critically analyse and interpret results of their studies with tlre help of biojnfomatical and

biostatistical tools.

I Prcgramme/Class: Degree

I Crur. C"dc' Bt0050lT

Year: Third (3
Sribiect: Biotechnolo

Course Title: Biostatistics and Bioinforrnatics

Semester: Fifth (V

Credits: 4 Core Compulsory
Maximum Marks: 100
(75(UE)+25(CrE))

Minimum Passing Marks: As per University norns

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-p: 4-0-0
Unit Topic No. of Lectures

l Flistory and introduction to Bioinformatics: ,

r Introduction and applications of bioinformatics
. Data generation, Cencration of large scale molecular

biology data. '(Through Genome sequencing, Protein
sequencing, Gel electrophoresis. NMR Spectroscopy, X-Ray
Difkaction,. and
Bioinforrriatics.

microarray). Applications of

II Databases, Data generafiion, f)ata storage and retrieval:
r General Irrtroduction ttf Biological Databases; Nucleic acid

databases (NCBI; DDBJ, and EMBL), Protein databases
(Primary, Cornposite, and Secondary),

. Specialized Genome databases: (SGD, TIGR, and ACeDB).
o Strucfure databases (CATH, SCOP, and PDBsurn)
o ' File Format (Genbank, DDBJ, FASTA, PDB, SwissProt).
. Introduction 'to Metadata and sealch: Indices. Boolean.

F uzzy, Nei gh borin g search.
III Sequence and Phl,legeny analysis:

Introduction to Sequences, alignments and Dytarnic
Prograrnming; Local alignmcnt and Global alignrlent
(algorithm and example), Pair-wise alignment (BLAST and
FASTA Algori'thm) ,and multiple sequence alignrr.rent
(Clustal W algorithm),

r Introductjon to BLAST, using it on the web, lnterpreting
results, Phylogenetic Analysis.

-. 
PCR primerjxslgqrng qtc-

I\ Searching Databases:
o SRS, Entrez, Sequence Similarity Searches-BLAST,

FASTA, Data Submission.
. Genonte Annotation: Pattern and repeat finding, Gene

identification to,ols.

7

.-,
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Types and Collection of data;
. Primary and Secondary data, Classification and Graphical

representati on o 1' Stati sti cal data.
r Measures of central tenderrcy and Dispersion,
r Mcasures of Skcwncss and I(r-rrtosis

\/l

WI

VIII

Probability:
. Deflnitior, of probability, Theorems or.r total and compound

probability
r Elenlentary ideas of Binomial, Poisson and Normal

distributions.

Suggested Reading
L Lesk, A. M. (2002). Introduction to Bioinformatics. Oxford: Oxfbrd University Press.
2. ' Mount, D. W. (2001), Bioinf'ormatics: Sequence and'Genome Analysis. Cold Spring

Harbor. NY: Cold Spring Harbor Laboratojy Press.
3. Baxevanis, A. D., & Ouellette, B. F. (2001). Bioinlbrmatics: a Practical Guide to the

Analysis of Genes and Proteins. New York: Wiley-lnterscience.
4. Pevsner, J. (2015). Bioinlbrrnatics and Functional Genomics. Hoboken, NJ.: Wiley-

Blackwell.
5. Bourne, P. 8., & Gu, J. (2009). Structural Bioinformatics. Hoboken, NJ: Wiley-Liss.
6. Sharnra V. Munjal A. Shanker A.(201S). A Textbook of Bioinformatics.(2nd Eclition).

Rastogi Publication.
7. Choudhuri S. (2014) Biointbrnratics for beginners. (1't edition) Elsevier.
8. Harisha S. (2019) Fundamentals of Bioinformatics. Drearr-rtech Press
9. Rastogi SC, Mendiratta N, Rastogi P. (2013), Bioinformatics Methods and Applications

Genomics Proteomigs and Drug Discovery. (4th edition). Prentice Hall India Learning
Private l.imited

10. Ghosh Z.Mallicl< B. (2008). Bioinforrnatics: Principles and Applications. OUP India
11. Rosner, B. (2000). Fundamentals of Biostatistics. Boston, MA: Duxbury Press.
12. Daniel, W. W. (1987). Biostatistics, a Foundation for Analysis in the Health Sciences.

New Yorl<: Wilcy
13. Mariappan P. (2013) Biostatistics. Pearson
14. I{astogi VB.(201.5). Biostatistics 13'd Edition). MedTec

Course bool<s publishcd in Hindi must be prescribed by the University/College

Sampling:
. Methods of sanrplirrg, confidence level. critical region.

testing of hypothesis and standard error, large sample test
and small samplc tcst. : ,

r Problelns on test of significance, t-test, chi-square test

' for goodness of flt and analysis of valiance (ANOVA)

Correlation and Regrcssion:
o Types, Karl-Pearson's correlation, Spearman's Rank

cor-relation,"Regression equation and fitting,
. Main fbafures of regression analysis-sirnple and multiple

regression analysis
. Differences befween corrdlation and regression analvsi

Sussested link
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Suggested Digital platformAileb link

Course prerequisite
To study this course, student must havc oassed semester IV.

Suggested Continuous Internal Evaluation (CIE) methodS
Total nrarks: 25

l0 rnarks tbr Test
l0 nrarks 1'or presentation along with assignrnent

05 marks for Class interactioirs
Further Sussestions : N one

Programme/CIass : Degree Year: Third (3) Semester: Fifth ff)
Sub i ect: Biotechnology

Corise Code: 8100502
' Course Outcomes (COs)

o understand the principles, practices and application of animal biotechnology in
Tran s genesi s, Tissue Erigineerin g, and bi opharmaceuti ca ls.

. understand the plinciples, practices and applications of plant biotechnology, transgenic

planf generation, plant tissue'culture, plant genomics, and genetic transformation.
o understand applications,of stem cells and tissues engineering.
. learn different gene delivel'y nrethods to deliver foreign gene in plants and anirnals

r know about diff'erent products of transgenic animals, plants and microbes.

Credits: 4 Core Compulsory
Maximum Marks:100
(75(uE)+25(CrE))

Minimum Passing Marks: As per University nonns

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4.0-0

Unit -fopic No. of Lectures

I Transgenesis:
. Introduction to transgenesis. Transgenic Animals -

' Mice, Cow, Pig, Sheep, Goat, Bird, Insect.
r Animal diseases need help of Biotechr-rology -

psst-Qnd moutli disease, Coccidiosis;

1

10 u,-(



Tr\panosomiasis. l'heileriosis
Gene delivery methods lbr animals :

. Viral vectors
o Vector less ol clilect DNA transfer, particle

bornbardnretrt, , electroporation,
rnicroinjcctrorr & chernical methods,
creation of aninral models of human
diseases.

Animal propagation:
. Artificial inscrnination. anirnal
. Conservation Biologv , -

C'lones,

, embryo transfer
techniques.

Genetic modification in Medici.ne:
o Gene therapy, types of gene therapy, vectors

gcnc thcrapy. nolccular engincering,
o Human genetic engineering, problemsr& ethics
o Introduction ro Stcrn Ccll Tcchnology and

Introduction, Cryo and organogenic differentiation:
. Types of culture: Seed , Embryo, Callus, Organs,

Cell and: Protoplast culfure.
o Micropopagation Axiliary bud proliferation,

Meristem and shoot tip culture, cud culture,
organogenesiS, embryogenesis, advantages and
,di sadvantages of micropropagation.

r 'Protoplast isolation and fusion, rnethods of
protoplast isolation, Protoplast development,
Somatic hybridization, identlfication and selection

' of hybrid cells, Cybrids, Potential of somatic
hybridization linr itations.

o Somaclonal variation nornenclature, lnethods.
applications basis and disadvantaqes

ln vitro haploid production Androgenic methods:
r Anther culture. Microspore culture androgenesis
. Significance and use of haploids, Ploidy level and

chromosome doubling, diplodization, Gynogenic
Itaploids, factors effecting glznogenesis

o Chronrosome elirlination techniques for production
of haploi'ds in cereals.

Plant Grolvth Promofing bacteria:
o Nitrogen fixation,
r' Nitrogenase, Flydrogenase, Nodulation
. Biocontrol of pathogens
o Growth promotion bv free-livinp bacteria.

'l'ransgenesis:

o Plant transfonnation technologies
. Agrobacterhrm tuntifaciens infection, basis of

tumor fonnation, features of Ti & Ri plasmids,

VIII



mechanisms of DNA transfer,, role of virulence
genes, use of Ti plasmid as vector, binary vectors

. Application of plant transformation for productivity
and perfbrmance: Herbicides resistance, insect
resistance; Bt genes, non-Bt like protease inhibitors,
virus rcsistancc, long shclf life of fruits and flowers

Suggested Reading
I . Razdan, M. K. (2003).'Introduction to Plant Tissue Culture. Enfield, NH: Science
2. Chawla, H. S. (2000). Introduction to Plant Biotechnology. Enfield, NH: Science.
3, Smith R(2012). Plant Tissue Culture (3'd Edition) Academic press.

4- Slater, A., Scott, N. 'w., & Fowleq, M. R. (2008). Plant Biotechnology: an
I ntrod u ction to Genetic Engi n eerin g.,ox fo rd: ox ford University Press.

5. Buchanan, B. B., Gruissem, W., & Jones, R. L. (2015). Biochemistry & Molecular
Biology of Plants. Chichester, West SuEsex: John Wiley & Sons.

6. Umesha, S. (2013). Plant Bioteclrnology. The Energy and Resources.
7. Glick, B. R., & Pasternak. J. J. (2010) Molecular Biotechnology: Principles and

Applications of Recombinant DNA. Washington, D.C.: ASM Press.
8. Brown, T. A. (2006). Gene Cloning and DNA Analysis: an Introduction. Oxford:

Blackwell Pub.
9. Primrose, S. B., & Twyman, R. M. (2006). Principles of Gene Manipulation and

Genomics. Malden, MA: Blackwetl Pub.
10. Slater, A., Scott, N. w., & Fowler, M. R. (2003), Plant Biotechnorogy; The Genetic

Manipulation of Plants. Oxford: Oxford University Press.
I L Levine, M. M. Q\Aq. Nnv Generation \/accines. New York: M. Dekker.
12, Portner, It. (2007). Animal Cell Biotechnology: Methods and Protocols. Totowa,

NJ: Hurnana Press
13. Singh B. Gautam SIK (2013). Textbool< of animal biotechnology. The Energy and

Resources Institute, TERI
14. Cupta PK.(2018) Anima! Biotechnology, Rasrogi Publications
15. Singh BD. (2015). Plant Biotechnology (3"r edition). Kalyani Publishers j

16. Chawla HS. (2020) Introduction to Plant Biotechnology(3'd eclition) OXFORD &
IBH Publishing

17. Satyanuruyonu=U (2020). Biotechnology. Books and Allied (p) Ltd
I8. Singh BD. (2015). Biotechnology: Expanding Horizons (4'h edition). Kalyani

Publishers

19. Dubey.RC. (2014) A Textbook of Biotechnology (5tr' edition) S Chand and Company
Lrd.

20 R6 fi fi(20121 erotffi Katyani pubtishers

Course books published in Hindi must be prescribed by the University/College

hllpS.Zglinlrrfl!,eddlqurse$1find-bv-"topic/#,ca!.sciencq&subcat:.biqlosv&spec:stemcells
httos://ocw.mi courses/materials-scie n nd-enei neerine/3-051 i-materials-f
bi,r:niedjcal-applications-sorine-2006/lectu re-nates/lectufg13. pdf

bllgtlto cw. tn il,.e d u /c0
btglggtga l:e[Fin eqri n rfa||.200.Z/Jectvre-n
https:l/dcw.m it.ed ulcourses/lrea llh-sciences-a rrd-tech noloey/hst-535-principles-a nd-
pra ctice-of-tissue-enei neeri ns-fa I l-20041

https://ocw.mi iological-eneineeri -laboratorv-f unda
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Suggested'Digital platformiWeb link

Course prerequisite
To stud this course, student must have passed sernester V

Suggested Continuous Internal F]valuation (CIE) methods'fotal marl<s: 25
l0 niarks fbr Test
10 inarks for presentation along with assignrnent
05 marks fbr Class inreracrrons
Further Su ggestions: None

Progra m me/Class : Degree Year: Third (3) Semester: Fifth
(v)

Subj ect: Biotecturology
Couse Code: B 100503P Course Title: Bioinformatics, Biostatistics

Tissue culture Lab
Course Outcomes (COs)

Students should be able to -
. apply basic bioinformatics tools for the sfudies and research in other areas of their

biotechnology and nricrobiology programs, such as finding
o gene/protein ltonrologb, designing prinrers, identifying nrutations, etc.
. do cleaning, sterilization of laboratory, plaptic and glasswares.
.- prepare difTerent types of culture media for animal and plant cell culture
r understand and solve the problems in the area of anirnal and plant Biotechnologv.

Credits: 2 Core Compulsortr
N'faxirnum Marks: I 00 (75(tIE)+25(CfE)) Minimum Passing Marks:,As per University

norms
-fotal Numbe-r of Lcctures-T,utorials-Practical (in hours per week)L-T-P: 0-0-4

Topic No. of Lectures
l. An introduction to Computers, MS-Word, MS Excel, MS

Power Point.
2. Seqr.rence infonnation resource: Using NCBI. EMBL,

Gcnbank,. E ntrez, S wi ssprot/ TrEMB L, Un i Prot.
3. Similarity searches usrng tools like BLAST and

i nterpretation of resul ts.

4. Multiple .seqllence alignment using ClustalW and
interpretation of results.

5. Use of gene prediction methods (GRAIL, Genscan,
Clininrer).

6. Use of various primer designing and restriction site
prediction tools.

1. Use of different protein stlucture prediction databases
(PDB, SCOP, CATH etc.). i

B. Exercisc to data entry, edit, copy , move etc. r"rsirig MS
EXCEL spreadshccl

60
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9.

10.

11.

12.

1a

14,

15,

16.

17.

Compufations analysis of biological data by Mean,
Median, Mode, S.D., Correlatioh, regression Analysis.
Chi square test, Student test, ANOVA
Designing of bar diagrarn, pi chart. histogram, scatter
plots, in EXCEL for presentation of data.
Mcasurc of sl<cwncss and kurtosis
Sterilization techniques: Theory and Practical. Glass ware
steri I ization, Media steri lizati on, Laboratory sterr I ization
Sources of contamination and decontamination measures.
Preparation of Hanks Balanced salt solution
Preparation of Minirnal Essential Crowth medium
Preparation of sinrple growrli nutrient (knt-rp's medium).
ful I stlen gth,, hal f' strength, goli d.and, liqu i d.
Preparation of complex nutrient medium (Murashige &
Skoog's medium) ' 

,

lB. To selection, Prune, sterilize and prepare an explant for
cuittrre.

19. Sigriillcancc of gro,,vth horrnoncs in culturc rncdiurn.
20. To demohstrate various,steps of Micropropagation.

Suggested Reading

Baxevanis, A. D., & Ouellette, B. F. (2001). Bioinformatics: a practical Guide to the
Analysis of Genes and,Proteins; New York: wilev-lnterscience.
Pcvsncr, J. (2015). Bioinformatics and Functional Genomics. Hoboken, NJ.: Wilev-
B lackrvell.
Bourne, P. E., & Gu, J. (2009) Structurdl Bioinformatics. Hoboken, NJ: Wiley-Liss.

Shanna V. Munjal A. Shanker A.(2018). A Textbook of Bioinformatics.(2nd Edition).
Rastogi Publication
Choudlruri S. (2014) Bioinformatics tbr beginners, (lrtedition) Elsevier.
l{alislra s. (2019) Fundamentals of Bioinformatics. Dreamtech press
Rastogi SC. Mendiratta.N. Rastogi P (2013). Bioirrformatics Methods and Applications
Cenomics Proteomicg,and Drug Discovery, (4th edition). Prentice Hall India Learnins
Private Limited ' "

Ghosh Z. Mallick B. (2008). Bioinlbrmatics: Principles and Applications. OUp Inclia
Rosncr, B. (2000). Fundamentals of Biostatistics. Boston, MA: I]uxburypress.
Daniel. W. W. (1987), Biostatistics, a Foundation for Analysis in the iiealth Sciences.
Nerv Yorl<: Wiley ' :

13. Mariappan P. (20 l3)'Biostatistics. pearson

14. Rastogi VB.(2015), Biostatisrics (3d Edirion). Medt'ec
Course books publishecl in tlindi must bc prescribed b1, thc University/College

1. Lesk, A. M. (2002)- lntroduction torBioinformatics. Oxford: Oxford University press.
2. Mount, D. W. (2001). Bioinformatics: Sequence and Genome Analysis. Cota Spring

Harbor, NY: Cold Spring Harbor Lriboratory press.

5.

6.

7.

8.

9.

10.

I r.
12.

Course prerequisite
To study this course,.student must have passed semester lV.

suggested continuous Internal Evaluation (cIE) methods'fotal marks: 25
l0 rnarks for Test
l0 marks for prcsentation along with assignnrent



05 rnarks for Cl.rss interacti()ns
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Prosram me/CIass: Desree Year: Third (3) Semester: Sixth (VI)
Subiect: Biotechnolosy

Couse Code:81006017 Course Title: Industriai and Environmental Biotechnology
Course Outco,mes

After successful completion of the coLrrse, student willbe able to:
r understand the problerns in isolation, strain rnrprovement and growth of

nricroorganisrns in industrial processes.'
. isolate and inrprove the industrially important microorganisms.
r understand design and types of fennenters and operation of fenlenters,
. loarn fundamentals of Environrncntal'Biotechnology
c undcrstarrd the iniportance of clean (pollution free) environnrent
r understand' biotechnological solutions to address environmental issues including

pollution, mineral resource winning, renewable energy and water recycling,
r understand the regulation of bioethics and policies of IPR and entrepreneurship.

Credits: 4 Elective
Maximum Marks: 100
(7s(uE)+2s(crE))

Minimum Passing Marks: As per University nonrs

Total Number of Lectures-Tutorials-Practical(in hours per week)L-T-P: 4-0-0
Unit Topic No. ol'Lectures

t Introduction of' IndustriaI microbiology and Bioprocess
technology:

sclences.
o Screening'for new metabolites: primary and secondary

products.
. Strain developrnent through selection, mutations anc

reoombination. and other recent metirods
II Bioprocess tech nology :

o Introduction to bioprccess technology.
o Design and rvorking of a typical bioreactor
o . Range of bioprocess technology and its chronological

developnrent
. Basic principle components of fermentation

technology. Types of microbial cuiture and its growth
kinetics- Batch" Fedbatch and Continuous culture.

9

III Production of alcohols, antibiotic and enzymes:
' . Production of alcohols (Ethanol) and organic acids

(citric and acctic).
. Production of bioloeically active compounds:

9

a
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antibiotics (penicillin) and' enzymes (arnylase,
protease).

Production of miclobial food and single cell proteins
Bioreactor for inrr-nobilized cells/enzynte systenl

Biosensors and tlreir applications
IV Environrnent and pollution :

. Physioo-cherrrical and biological characteristics of
environment.

r Water, soil and air as'a component oienvironment.
. Pollutants: Nature, origin, soul'ce, monitoring and

their impacts.
. Air, Water and Noise po[ution
. Conventional ftlels and their environmental impact

V Bioremediation: \

. lJiorcrricdiation ol'soil & watcr contanrinated with oil
spiils. heavy rnetals and detergents.

o Degradation of lignin and ccllulosc using microbes.
Ph)'to-remediation.

Degradation of pesticides and other toxic chemicals by
micro-organisms- degradation aromatic and
ch lorinates hydrocarbon.s and petroleu nr produ cts,

vl Servage treatment and bioferlilizers:
o Treatment of rfrunicipal':waste and Industrial effluents.
. Bio-f'ertilizers: Role of symbiotic and asymbiotic

nitrogen fixing bacteria in the enrichment of soil.
. Algal and fungal biof'crtilizers (VAM)

VIII

\/I II

Bioleaching and genetically modilied organisms:
.' Enrichment of ores by microorganisms (Gold, Copper

and Uranium).
o Envilonrnental significance of genetically rnodified

microbes. plants and animals.

6

Bioethics, I PR, Entrepreneurship:
,. Importance of Bioethics, IPR and entrepreneurship
o Introduction to lntellectual Properly Rights (IpR)-

World lntellectual properties, lndian Intellectual
properties

.' Entreprcneurship in India
Suggested Reading

i. Glazier AN and Nikaido H (2007).Microbial Biotechnology - Fundamental & Applied
Microbiology * Second Edition. Cambridge University Press.

2. Casida LE (?019) Industrial Microbiology. Second Edition,New Age Intemational
Publisher.

3. Stanbury P F and Wliitaker, A. (2010). Principles of Fermentation Technology.
Oxford: Pergamon Press

4. Shuler M L and Kalgi F. (2002). Bioprocess Engineering: Basic Concepts. Upper
Saddle River. NJ: Prentice Hall.

5. Crueger W and Cmeger A (2002) Cruegers Biotechnology: A Textbook of Industrial
N{icrobiology. Third Edition, Panirna Publishing Corp., New Delhi.

6. Blanch H W and Clarl< D S. (1997), Biochemical Ensineerins. New York: M.
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7. Bailey J E and Ollis D F. (1986). Biochemical Engineering Fundamentals. New
York: McGraw-l-lill.

8. I{ichard HB, .lulian ED, Arnold LD. (2010) Manual ol'Industrial N{icrobiology and
Biotechnology. 3''l Edition

9. Tlrakur fS. (201 1)trnvironnrental Biotechnology basic concepts and applications. [.

K. International I'ublishing House Pvt. Limited
10. Evans GM and J. C. Furlong (2003). Environmental Biotechnology: Theory and

Applications. Wiley Publishers.
I L Ritn-rann R and McCarty P L (2000), Environmental Biotechnology: Principle &

Applications. 2nd Ed., Mccraw Hill Sgience,
12. Scragg A., (2005) Environmental Biofechnology. Pearson Education Limited,

, 13. Srinivas TR (2008). Environnrental Biotechnology.New Age InternationalPvt. Ltd.
14. Chapman JL .Ecology: Principal & Application.Cambridge Univ. Press.

15. Odunr E and Barrct G. (2004) Fundamentals of Ecology. Nataraj Publication.
Course books published in Hindi must be prescribed by the University/Cotlege

Suggested link
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.. https://ocw,rn it.ed u{hreh-school/bioioev/exam-preolcellu lar-energetics/fernrentation-
ce I I u la r-res p i rat io rr /fe rmenta tion/

Suggested Digital f latform/Web Iink

Course prerequisite
To study this course, a sfudent must have passed semester V.

Suggested Contin,uous Internal Evaluation (CIE) methods
-Iotal 

marl<s: 25

l0 marks for Test
l0 marlcs for prcsentation along with assignrnent
05 marks for Class interactions
Further Suggestions: None

Programme/Class : I)esree Year: Third (3) | Semesfer: Sixth (VI)
Subiect: B iotechnolosy

Couse Codc:81006027 Course Title: Food Biotechnologv
Course Outcomes

After successful completion of the course, student will be able to:
r understand thu' history and evoiurtion of food technology and processing.
o understand the importance microorganisrns in food preservatiorr
. learn various fuod processing an
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L&!ql ry!!!!glof Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
tJnit Topic No. ol'Lectures

I Introduction to Food Biotechnology
r Historical BackgroLrnd of Food technology
o 'f raditional fermented foods (meat, fish, bread,

sauerkraut, soy bean, coff,ee, cocoa, tea)
. Importance, global tqends, codex guidelines,

nutritional labelling in in(ia, FSSAI guidelines
Improvements through, Biotechnology (e.g. Gotden
Rice, Potato, Flavr Savr Tomato etc.)

il Enzymes in Food Industry:
. Carbohydrases ' ,'
. Proteasasc
. Lipases
o Modifiqation of food using enzymes:
r ltole of]endogenous enzymes in food quality,
. Enzymes use as processing aid and ingredients

III Food Fermentations:
. Common fermented foods - Cheese, Butter, Yoghurt,

fernrented/condensed niilk and kefi r.
r Alcoholic'beverages (Beer, Wine, Whisky),
. Sauer(raut, Pickles, Soy products, Tea" coffee etc.

IV Food preservation: ,
. Food adulteration and prevailing food standards in

India.
. Source of microorganisms in milk and their types.
r Microbiological examination of milk (standard plate

count, direct microscopic count, reductase and
phosphatase test).

. behvdration and pasteurization of milk,
\,' \ralue addition products:

. Value addition products like High Frucrosc Syrup,
Invcrt Sugars ctc. SCPs ( e.g, Spirirlina, Yeast etc.) as

food supplenrents,
. Edible fungus: Mushlooms. Potential of Probiotics.
. Flavour enhancers: Nucleosides, nucleotides and

related compounds. Organic acids (Citric acid, Acetic
acid) and their uses in fbods/fbod products.

VI \/itanrins.and Miner:rts :

. Importance of Vitamins and their supplernentation in
fbods and f'eedstock.

. Food preservation and storage. Food Processing

. Important minerals and their flunction in body and
dcficiencv ccrnditions
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. Requirements, allowances, enrichment. restoratior-rs,
fbrtifications, losses of minelals, optrrnization and
retention of minerals:

Grotvth of microorganisms in food:
r Intrinsic and extritrsic f-actors.
o lrood Spoilagc (rricrobial and non-nticrobial) Control

mechanisms of food spoilage: Physical and Chentical.
. Microbial spoilage of tbod and factors affecting them:

Spoilage of various kinds of foods: fish. meat, poultry,
sea foods, bread and d,airy products).

. Food adulleratitln and prevailing fbod standards in
India

r Ineiiczrtor

':'. 
t'

Microorganisms: As an indicator of good
ualit

VIII Food and rvater borne diseases: '

o Gastroenteritis. Diarrhoea. Shigellosis,Salmonellosis,
'fyphuid. Cholcra, Polio, Flepatitis, Dental Infections,
etc.

o Food borne intoxications: Staphylococcal, Bacillus,
Clostridium etc.

o Detection of food-borne
Suggested Reading
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Suggcstcd Digital platform/Web

Course prerequisite
l'o stud this course. student must have d sernester V.

Suggestecl Continuous Internal Evaluation (CIE) methods
Total rnarl<s: l5
l0 rnarks lbr Tcst
10 marks for presentation along with assignment
05 :narks for Class intelactions
liurther Susscstions: None

Pqqgra mmeiC I ass : Degree Year: Third (3), I Semester: Sixth (VI)
Su b i ect: Biotech'nology

Couse Code:8100603P Course Title: industrial and Environmental Biotechnology
Lab

Course Outcomes
Aftel completion of this course , students will be able to-

o urrderstarrd various rlethods ol' screening of industrially imporlant microorganisms
Iiorn di fl'erent sources.

o understand the working of small scale fermenter and also dctermine the aeration' cfficiency of tlre t-ennenter
o understand the technique of immobilizatl,on of cells like yeast and E.coli.

Credits: 2 Core Comnulsorv
Mriximum N{arks: 100
(7_s(uE)+25(CtE))

Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 0-0-4
Tonic No. of Lectures

l. Calculation of bacterial growth curve.
2. Calculation thermal cleath point (TDP) of a microbial

sal|ple.
3. Production and analysis of ethanol.
4. Prodrrction and analysis of arlylase.,
5. Production and analvsis of lactic acid.
6. Isolation of industriatty important microorganisrn

h'orn natural resoul'ce.
1 . Calculation of Total Dissolved Solids (TDS) of water

samDie.

8. Calculation of BOD of water sample.
9. Calculation of COD of water sample.
10. Bacterial Examination of Water by MPN Method.
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Suggested Reading
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To study this cgurse, studenf rnust
Course plerequisite

have passed semester V,
Suggested Continuous lnternal Evaluation (CIE) methods

Total marks: 25
I0 marks for Test i,
l0 marks lbr presentation along with assignment
05 marks for Class interactions
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