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SYLLABUS
FOR

M.Sc. SEMESTER PATTERN IN BIOTECHNOLOGY SUBJECT, GO NDWANA UNIVERSITY

GADCHIROLI (M.S.) INDIA

SEMESTER — | (THEORY)

MARKS
PAPER - | BT1-T0O01 CELL BIOLOGY 80
PAPER - Il BT1-T002 MICROBIOLOGY 80
PAPER - Ill BT1-TO03  BIOPHYSICAL TECHNIQUES 08
PAPER - IV BT1-T0O0O4 MOLECULAR BIOLOGY 80
PRACTICALS
PRACTICAL - | BT1-LAB1 B 80
PRACTICAL - II BT1-LAB2 AN 80
SEMINAR / BT1-INT1 //j‘ N 25
JOURNAL CLUB /ASSIGNMENTS EACH THORY PAPER @ 20
‘/<\\m
))
SEMESTER — Il (THEORY) \@ =4
)
MARKS
%&o
PAPER - | BT2-TO0O5 ENZYMOLOGY 80
PAPER - Il BT2-T006 IMMUNOLOGY AND IMMUNB& I@L TECHNIQUES 80
PAPER - Ill BT2-T007 MOLECULAR BIOLOGY-AND BIONFORMATICS 80
PAPER - IV BT2-T0O08 INDUSTRIAL BIOTE HNOL, GY 80
PRACTICAL - lll BT2-LAB3 80
PRACTICAL - IV BT2-LAB4 80
SEMINAR / BT2-INT2 25
JOURNAL CLUB /ASSIGNMENTS EACH THORY P 20
MARKS
PAPER - | BT3- T 9" ANIMAL BIOTECHNOLOGY 80
PAPER - Il BT3- : ANT BIOTECHNOLOGY 08
PAPER - Ill BT3- n \, GENETIC ENGINEERING 80
PAPER - IV BT3- TOlZ ” APPLIED BIOTECHNOLOGY 80
PRACTICALS
PRACTICAL - | BT3-LAB5 80
PRACTICAL - II BT3-LAB6 80
SEMINAR / BT3-INT3 25
JOURNAL CLUB /ASSIGNMENTS EACH THORY PAPER 20
SEMESTER — IV (THEORY)
MARKS
PAPER - | BT4-T013 ENVIRONMENTAL BIOTECHNOLGY 80
PAPER - Il BT4-T014 APPLIED ENVIRONMENTAL BIOECHNOLOGY AND ECOLOGY 80
PAPER - Il BT4-T015 ETHICS, PATENTING AND BMENTREPRENEURSHIP 80
PAPER - IV BT4-T016 RESEARCH METHODOLOGY ANDIBSTATISTICS 80



PRACTICALS AND PROJECT WORK

PRACTICAL -1 BT4-LAB7 80

PROJECT WORK BT4- 100

SEMINAR / BT4-INT1 25

JOURNAL CLUB /ASSIGNMENTS EACH THORY PAPER 20
APPENDIX A

MASTER OF SCIENCE (BIOTECHNOLOGY)

TWO YEAR (FOUR SEMESTERS) DEGREE COURSE
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1 I I BT1-T001 | Cell Biology 4 % 3 75 30 7514
2 I 1l BT1-T002 | Microbiology 4 ( 3 75 30 7514
) o '\4\&://
3 | I} BT1-T003 Biophysical Techniques| 4 (| 2\ 3 79 30 7514
)
4 I IV | BT1-To04 | Molecular Biology 4 L{ LFJ\% 3 75 30 75/4
5 | BT1-LAB1 Laboratory Exercise 1 = 3\2\3\ 8 8* 90 36 90/4
6 | BT1-LAB2 Laboratory Exercise 2 — 8 8 8* 90 36 90/4
7 I BT1INTL | Seminar / Journal ClubJ -2 2 20 08 20/1
Assignments N\
8 Total ), 18 16 34 320 320/ 17 180/ 8
L
9 Il | BT2-T005 | Enzymology - 4 4 3 75 30 75/4
10 1l 1l BT2-T006 Immunolé\gy\\ and| 4 4 3 75 30 75/4
Immunological
techniques
11 1l I} BT3-T007 | Molecular Biology and| 4 4 3 75 30 75/4
Bioinformatics
12 1l v BT2-T008 | Industrial 4 4 3 75 30 7514
Biotechnology
13 1l BT2-LAB3 | Laboratory Exercise 3 8 8 8* 90 34 90/4
14 1l BT2-LAB4 Laboratory Exercise 4 8 8 8* 90 36 90/4
15 1l BT2-INT2 Seminar / Journal Club 2 2 20 08 20/1
Assignments
16 Total 18 16 34 320 320/ 17 180/ 8
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1 11} | BT3-T009 | Animal Biotechnology 4 3 75 30 75/4
2 [m Il BT3-T010 | Plant Biotechnology 4 3 75| 3 75/4
3 (m 1] BT3-T011 | Genetic Engineering 4 3 (75 3 75/4
e
4 [ v BT3-T012 | Applied Biotechnology 4 3 B 75 30 7514
N\
5 1] BT3-LAB5 Laboratory Exercise 5 8 8 NH )‘ 90 36 90/4
’J\\‘;/
6 1] BT3-LAB6 Laboratory Exercise 6 8 8 N /}* 90 36 90/4
7 1] BT3-INT3 Seminar / Journal Club | 2 2% 20 08 20/1
Assignments e
(N
8 Total 18 | 16 | 347 320 320/17| 180/
(( ™\
9 [ Iv |1 BT4-T013 | Environmental 4 R 75 30 75/4
Biotechnology A
P p—
10 | IV 1l BT4-T014 | Applied Environmental| 4 ™\ \) 4 3 75 30 7514
Biotechnology and 1))
-/
Ecology ;,,/
11 | IV 1l BT4-T015 Ethics, Patenting ang 4 4 3 75 30 75/4
Bio-Entrepreneuship ~} \\
12 | IV \Y, BT4-T016 | Research Metho 19@3 4 4 3 75 30 75/4
and Biostatistics~— "\
13 | IV BT2-LAB7 | Laboratory efdég? 8 8 8* 90 34 90/4
N ~
14 | IV BT4 Project Work 8 8 8* 90 36 90/4
15 | IV BT4-INT4 Seminar / Journal Cluby 2 2 20 08 20/1
Assignments
16 Total 18 16 34 320 320/ 17 180/

3

Note: T= Theory; P= Practical/lab, * = If requirddr two days.

Minimum marks for passing 32 out of 80 in each Tiggmaper

Minimum marks for passing 40 out of 100 in eachcBeal/lab and Project work and minimum of 08 out

of 20 in the internal (journal club/assignment)ekzation of that semester.

Minimum marks for passing 10 out of 25 in seminar



APPENDIX B
MASTER OF SCIENCE (BIOTECHNOLOGY)

TWO YEAR (FOUR SEMESTERS) DEGREE COURSE

A) Pattern of Question Paper

1. Four units in each paper.
2. One question on each unit.
3. Fifth question on all units.
4. Maximum marks of each paper 80
5. Projects shall be evaluated by internal and exteemamlner/s 50% marks of project shall be
given by internal and external examiners each. N N
6. Duration of question paper is 3 hours. A \
7. Practical/lab examination of 80 marks. Dlstrlbutmfnna,r}gs %all be 40 internal and 40 external.
Internal practical/lab of 20 marks. \\ //
// > 0
)
R,

General Instructiomctions
\\ )

Each paper is supposed to cover minimum 60 N\o\uw teaching and 240 clock hours per semester
for all the four papers.

Each Question paper shall have five quesi/t@;bé\éﬂttal marks/credits.
N4

There will be four long questions one:

es@h freaah unit. A long question can be subdivided into
two short questions.
Fifth question shall comprise of R\k erS/ shoresgtion one question of each unit.

There shall be internal choice from each unit.

AN\
Practical examination shall be-of minimum 12 haand may spread over two days,
There shall be at least one major and two minoeexgnts in the practical examination
Minimum passing marks are per the marks/credit amee

Every student shall be required to participatedncational/industrial tour atleast once during R@rse.



M. Sc. Biotechnology Semester IV

Paper |- Environmental Biotechnology

Unit 1 Global Environmental Problems
A. Environmental education, Need for environmentalcation.
B. Environmental Pollution: Classification of pollutan
c. Air pollution- air quality, sources and pollutants
pD. Water pollution- types of water pollution, water llptants (organic,
inorganic, microbial and radioactive), eutrophicati
E. Ozone depletion, green-house effect and acid rain.

Unit 2 | nteraction of Environmental Components (-
A. Ecosystem structure and functions, abIOtIG and&bmztmponent
B. Ecological Pyramids-types. BN\
c. Biotechnological processes: mocjbnversmn bioacdation,
bioconcentration, blomagnlflcatlon @nd brodegranlat

D. Degradation of xenobiotics in envuﬁom‘ﬂent decalgawsor and degradative

plasmids p ,,\\‘:\\,,//“
O
\\ )
Unit 3 Bioresources and Bioenergy W N \/

A. Biogeochemical cycles: —(mtrqge arbon phosphwe and sulphur)
Need for Bioresources '\ )

Bio-Energy: non conventic nal or renewable sourdemnergy

Energy from biomass; petroleum plants, alcoholgagand hydrogen.

Biochips, biofilters, /b;fue cells and their uses.

moow

Pest Management

A. Biological nltrogf fixation- symbiotic and non-sgiatic nitrogen fixation,
mechanismnif gene, role of rDNA technology in nitrogen fixation.

B. Biofertilizers- bacterial biofertilizers, algal Wegtilizers, fungi as
biofertilizers

c. Biopestisides and Integrated pest management:

Unit 4 Soil Fertility and Pes



M. Sc. Biotechnology Semester IV

Paper 11- Applied Environmental Biotechnology, Ecology

Unit 1 Measurement of Water Pollution
A. Waste water: composition, types
B. Measurement of water pollution (BOD- biological gen demand, COD-
chemical oxygen demand)
c. Detection of pathogenic organism: laboratory mesh@ddTF, MFT)
p. Techniques to detect fecal from non-fecal bactékd/iC test

Unit 2 Waste Water Treatment /;iis?\
A. Waste water treatment: classification, types.( (C N”
B. Biological waste water treatment: aerobich ~anaerolaictivated sludge,
trickling filter, rotating biological contactor \mjoblc digester.
c. Waste water treatment by biofilms. \( f
p. Treatment scheme of mdustrles Hye pulp and papetrolium, dairy,
distillery, tannery, sugar mdustnesx N

\_\7
,,\\ )

Unit 3 Biodegradation and Blorernldlat@n
A. Xenobitics in environment: bLongradatlon of hya@mmons, surfactant,
pesticides, lignin, tannin, syﬁthetlc dyes,
B. Bioabsorption and bloleachmg of heavy metals: dadm lead, mercury,
metal binding targets, advantages and disadvantddesleaching.
c. Biomethylation of elem nts (methylation of mercand arsenic)
D. Genetic aspects of h\a\vy metal resistance in cyanteta and fungi.

- B

Unit 4 Ecology
A. Mineral resources &
B. Ecological aspects of mining.
c. Biodiversity- biotechnological methods of conselwat cryopreservation.
D. Forest conservation- forest cover, deforestatifiorestation (protective and
exploitative forestry)
E. Wildlife management- tiger reserve in India

\
nd their conservation-terrdstrineral resources.



M. Sc. Biotechnology Semester IV

Paper |11- Ethics, Patenting and Bio-Entrepreneursnip

Unit 1 Ethics and sustainable development
A. Ethics: benefits of biotechnology
Recombinant therapeutic products for human healté.c
Genetic modifications and food consumption,
Release of genetically engineered organisms,
Applications of human genetic rDNA research, huraarbryonic stem cell
research.
F. Environmental legislation, quality control in bmtmglogy
AN
<1‘;\\\\\0

moOow
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Unit 2 Patenting and Biosafty

A. Patenting: patent and trademark, \(
Intellectual property rights, plant brggd rs ghts
Biotechnology in developing counmes\j
Biotechnology products and processe}

Biosafty and its |mplementat|on, \\
Quality control in blotechnology

Unit 3 Bio-Entrepreneurship-I \‘\ )
A. Concept of bio-entrepre rshlp definition, p8laf bio-entrepreneurship,
factors necessary for entr joreneurshlp desirals&irtup.
B. Pillars of bio- entrepr;e‘u ship, promoting bio-epteneurship
c. Biotech company roj“\*ﬁ]ap biofertilizer company

D. Legal regulatory, a\ﬁdother business factors fare@néneurship
<l

> [

nmoow

4// \\

Unit 4 Bio-Entrepreneurship-I1
A. Funding of biotech business- financing, fundin@idtech business in India,
exit strategy, licensing strategies, and valuation.
B. Bio-entrepreneurship effort in India, difficultiekinding agencies in India,
biotech policy initiatives.
c. Role of knowledge center- universities and reseanstitutes, role of
technology and upgradation.



M. Sc. Biotechnology Semester IV

Paper V- Research Methodology and Biostatistics

Unit 1 Introduction to Research Methodol ogy
A. Introduction of Research

B. Objective of Research

c. Motivation in Research

D. Steps in Research Process

E. Research Design: Concepts and Type of researcirdesi

F. Design of research of the basis of application re gund applied
Unit 2 Direction to Research Methodology SN

A. Design of research on the basis of methodplquploeatory and

descriptive D)

B. Descriptive research — qualitative and quaﬁtltatlve

c. Quantitative — Field studies(field ex@erlments Eixbratory experiments)

p. Sampling and data collection: techmqhes of sargpliandom, stratified,
systematic, multistage) I\

E. Primary and secondary sources of\blata

\\ \\
~

“‘*7\7
Unit 3 Introduction to Biostatistics, — )
A. Methods of sampling, samphng error, non-samplimgrs, standard error.
B. Measures of central tendency: mean, mode, and media
c. Measures of dlspersp;i ge, mean deviationgatardeviation.
D. Probability. B

Unit 4 Application of Bj oggatlsncsm Research
A. Chi-square test,-meaning of correlation and regrass
. Cluster analysis: phylogenetic clustering by simpkching coefficients.
c. Presentation of statistical data: tabulation (sartpbles, frequency
distribution table); charts and diagrams (bar chdmistograms, pie charts,
dendrogram).




M. Sc. Biotechnology Semester IV

Practical VIl (ENVIRONMENTAL BIOTECHNOLOGY, PATENTING, RESEARCH METHODOLOGY AND
BIOSTATISTICS)

Compulsory Practical
1. Detection of coliforms for determination of the pyiof potable water.
2. Determination of chemical oxygen demand (COD) efasge sample.
3. Production of microbial fertilizerd=izobiunyAzotobacter).
4. Preparation of research proposal and presentation.

Optional Practical p

1. Determination of total dissolved solids of Wa
2. Determination of hardness and alkalinity of vvamnple

3. Determination of dissolved oxygen conCemrﬁlowafer sample
4. Determination of biological oxygen Q/ezm%md of sewsaaple

5. Calculation of mean, mode, and ian.”
6
7
8
9.
1

o

. Calculation of standard deviation and\ tandardrerro
. Determine the efficiency of remov&tof air pollutarsing fibrous air filter.
. Isolation of xenobiotic degradlngbacterla by seecenrichment technique
Test for the degradation of a aroméflc hydrocarlmnisacteria
0.Survey of degradative plasrﬁltls in microbes grovimngolluted
environment
11.Estimation of heavy me\%g In water/soil by Atoralesorption
spectrophotometry,
12 Estimation of nitrat ““\@Irmkmg water.
13.Preparation and f/““ lation of microbial biopest&c{bacteria, fungi)
14 Effect ofmycorrh"“‘ - fungi on growth promotion of plants.
15 Preparation of proposal for patenting.
16.Determination of percentage of green house gasgsvinonment.

Note: In addition to the 4 compulsory practicals, astgaoptional practicals must
be conducted within the semester.



TEXT BOOKS & REFERENCES FOR THEORY AND PRACTICALS:

1. EXPERIMENTS IN MICROBIOLOGY, PLANT PATHOLOGY AND

BIOTECHNOLOGY, K.R. ANEJA, 2003, NEW AGE INT.PVITD

CELL BIOLOGY GENETICS MOLE BIOLOGY EVOLUTION AND EOLOGY,

P.S. VERMA, 2005, S. CHAND

BIOTECHNOLOGY (E.H.), B. D. SINGH, 2008, KALYANI BBLICATION

BIOTECHNOLOGY, U. SATYANARAYAN

ENVIRONMENTAL BIOTECHNOLOGY BY INDU SHEKHAR THAKUR

STANDARD METHDS OF BIOCHEMICAL ANALYSIS, THIMMAIAH,

KAYANI| PUBLICATION

7. CELL BIOLOGY, GENETICS, MOLE.BIOLOGY, EVOLUTION ANDECOLOGY
BY P.S.VARMA

8. T.B. OF ENVIRONMENTAL MICROBIOLOGY BX/P%MOHAPATRA

9. ENCYCLOPEDIA OF BIOSTATISTICS VOL-I BY D@PRETI

10.ENCYCLOPEDIA OF BIOSTATISTICS VOL- PLBN UPRETI

11.ENCYCLOPEDIA OF BIOSTATISTICS VOL- ltlB) D.UPRETI

12.ENCYCLOPEDIA OF BIOSTATISTICS VGfL IV BY D.UPRETI

13.ENCYCLOPEDIA OF BIOSTATISTICS VOL-V/BY D.UPRETI

14.INTRODUCTION TO BIOSTATISTI Y P.

15.PRACTICAL MICROBIOLOGY BY R/C. UBEY

16.LAB MANUAL IN BIOCHEMISTRY- 3\(11/ JAYRAMAN

17.BIOCHEMICAL METHODS BY S\SA?DASIVAM

18.RESEARCH METHODOLOGY BYCR KOTHARI

N

o0k w




M. Sc. BIOTECHNOLOGY (Semester V)

DISSERTATION/PROJECT WORK SCHEME/GUIDELINES FOR THE
STUDENTS, SUPERVISORS AND EXAMINERS:

Every student is required to carry out Experimeéhtald Based Project Work (this
Is in lieu of practical Il of semester IV) on aatdd research topic of the subject/
course. It must be an original work and must ingiceome degree of experimental
work. On the basis of this work, student must sulihe project Report 9 typed
and properly bound) in two copies at least one m@mior to commencement of
the final Practical/lab examination of Semester [Me project report shall
comprise of Introduction, Material and Methods, ®esDiscussion, Summary,
conclusion and, Reference along with declaratloﬁobgdldate that the work is
original and not submitted to any other UnlvemaQ(Qrganlzatlon for award of
degree and certificate by the supervisor anob fakedrthrough head/Course-
coordinator/Director of the Department/Centrthmmple of the college.

The topic for project work will be aSSI ejj to thkeident by supervisor at the
beginning of third semester. The '[@DIO WI|| be farded to the controller of
examination by the head of the depa.rtmqnt

The project Work will carry total iOO marks andMaé evaluated by both external
and internal examiner in the respective Departr@amtier/Affiliated College.

) P ‘fffjj::: B
Project must contain folloy ubsection:-
Introduction, Aim and obje cﬁve short literatureview, material and methods,
experiments and resu t&dlscussmn conclusionrefiedences.

50% marks each shall be- evaluated by externalraachial examiner respectively.

For Project work: 80 Marks
For Viva-Voce: 20 Marks

Total : 100 Marks



