Outlines of Syllabi 

for 

B. Sc. (Biotechnology) Part – III (Semester – V)

for 

2016-17, 2017-18 and 2018-19 Sessions

	Paper
	Subject
	Name of Paper
	Marks
	No. of Periods/week

	I
	Chemistry
	A – Inorganic            External          

       Chemistry           Internal    
	26

09
	2

	
	
	B - Organic              External

Chemistry                 Internal    
	26

09
	2

	
	
	C - Physical              External

Chemistry                 Internal    
	26

09
	2

	
	
	Practical
	45
	6

	II
	Environmental Biotechnology
	Environmental        External     

Biotechnology          Internal    
	52

18
	6

	
	
	Practical
	30
	6

	III
	Immunology 
	Immunology           External

                                   Internal    
	52

18
	6

	
	
	Practical
	30
	6

	IV
	Biochemical Engineering 
	Biochemical           External
Engineering             Internal    
	52

18
	6

	
	
	Practical
	30
	6


NOTE:  

1. Ordinances for B.Sc. Biotechnology would be common for B.Sc. (Medical/Non-Medical).
SEMESTER V

PAPER I

A - INORGANIC CHEMISTRY
Max. Marks: 26




                           Lectures to be delivered: 25

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (9.0 marks) would comprise of 2.0 marks for attendance of candidates, 3.5 marks for assignment and 3.5 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 4 marks each. Section C will consist of 5 short-answer type questions which will cover the entire syllabus uniformly and will carry 10 marks in all. Use of scientific non-programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES

.
Candidates are required to attempt two questions from each of sections A and B. Entire section C is compulsory.

SECTION-A

1. Metal-ligand bonding in transition metal complexes: Limitations of valence bond theory, an elementary idea of crystal- field theory, crystal field splitting in octahedral, tetrahedral and square planar complexes, factors affecting the crystal-field parameters. 

2. Thermodynamic and kinetic aspects of metal complexes: A brief outline of thermodynamic stability of metal complexes and factors affecting the stability, substitution reactions of square planar complexes.

SECTION -B

3. Magnetic properties of transition metal complexes: Types of magnetic behaviour, methods of determining magnetic susceptibility, spin-only formula, L-S coupling, Correlation of µs and µeff values, orbital contribution to magnetic moment, application of magnetic moment data for 3d-metal complexes. 

4. Electronic spectra of transition metal complexes: Types of electronic transitions, selection rules for d-d transitions, spectroscopic ground states, spectrochemical series. Orgel-energy level diagram for d1 and d9 states, discussion of electronic spectrum of [Ti (H2 O)6]3+ complexion. 

PAPER I

B - ORGANIC CHEMISTRY

Max. Marks: 26




                           Lectures to be delivered: 25

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (9.0 marks) would comprise of 2.0 marks for attendance of candidates, 3.5 marks for assignment and 3.5 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 4 marks each. Section C will consist of 5 short-answer type questions which will cover the entire syllabus uniformly and will carry 10 marks in all. Use of scientific non-programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES

.
Candidates are required to attempt two questions from each of sections A and B. Entire section C is compulsory.

SECTION-A

1. Spectroscopy: Nuclear magnetic resonance ( NMR) spectroscopy, Proton magnetic resonance (1H NMR) spectroscopy, nuclear shielding and deshielding, chemical shift and molecular structure, spin-spin splitting and coupling constants, areas of signals interpretation of PMR spectra of simple organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2 tribromoethane, ethyl acetate, toluene and acetophenone.
2. Electromagnetic spectrum: Absorption spectra-ultraviolet (UV) absorption spectroscopy, absorption laws (Beer-Lambert's law, Molar absorptivity, presentation and analysis of UV spectra, types of electronic transitions, effect of conjugation; Concept of chromophore and auxochrome; Bathochromic, hypsochromic, hyperchromic and hypochromic shifts; UV spectra of conjugated enes and enones. 

SECTION-B
3. Infrared (IR): Infrared (IR) absorption spectroscopy-molecular vibrations, Hooke's law, Selection rules, intensity and position of IR bands, measurement of lR spectrum, fingerprint region, characteristic absorption of various functional groups and interpretation of IR spectra of simple organic compounds; Problems pertaining to the structure elucidation of simple organic compounds using UV, IR, and PMR spectroscopic techniques. 

4. Organometallic compounds: Organomagnesium compounds - the Grignard reagents formation, structure and chemical reactions; Organozinc compounds - formation and chemical reactions; Organolithium compounds - formation and chemical reactions. 

5. Organosulphur compounds: Nomenclature, structural features, methods of formation and chemical reactions of thiols, thioethers, sulphonic acids, and sulphonamides.

PAPER I

C - PHYSICAL CHEMISTRY

Max. Marks: 26




                           Lectures to be delivered: 25

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (9.0 marks) would comprise of 2.0 marks for attendance of c andidates, 3.5 marks for assignment and 3.5 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 4 marks each. Section C will consist of 5 short-answer type questions which will cover the entire syllabus uniformly and will carry 10 marks in all. Use of scientific non-programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES

.
Candidates are required to attempt two questions from each of sections A and B. Entire section C is compulsory.

SECTION-A
1. Elementary quantum mechanics: Black-body radiations, Planck's radiation law, photoelectric effect, heat capacity of solids; Sinusoidal wave equation Hamiltonian operator, Schrodingcr  wave equation and its importance, physical interpretation of the wave function, postulates of quantum mechanics, particle in a one dimensional box; Schrodinger wave equation for H-atom, separation into three equations (without derivation), quantum numbers and their importance, hydrogen like wave functions, radial wave functions, angular wave functions.

SECTION-B
2. Introduction to spectroscopy: Electromagnetic radiation, regions of spectrum, basic features of different spectrometers, statement of Born-Oppenheimer approximation, degrees of freedom. 

3. Rotational spectrum: Diatomic molecules; Energy levels of a rigid rotor (semi-classical principles), selection rules, spectral intensity, determination of bond length, qualitative description of non-rigid rotor, isotope effect. 

4. Vibrational spectrum: Infrared spectrum-Energy levels of simple harmonic oscillator, selection rules, pure vibrational spectrum, intensity, determination of force constant and qualitative relation of force constant and bond energies, effect of anharmonic motion and isotope on the spectrum, idea of vibrational frequencies of different functional groups.

Recommended Readings:

1. Basic Inorganic Chemistry (2007) by F.A. Cotton, G. Wilkonson and P.L. Gaus, John Wiley, USA. 

2. Concise Inorganic Chemistry (2007) by J.D. Lee, John Wiley & Sons, USA. 

3. Concept and Models of Inorganic Chemistry (2007) by B. Douglas, D. McDaniel, and J. Alexander, John Wiley & Sons, USA. 

4. Inorganic Chemistry (2006) by D.E. Shriver and P. Atkins, W.H. Freeman, UK. 

5. Inorganic Chemistry (1983) by W.W. Porterfield, Addison, Wesley, USA. 

6. Inorganic Chemistry (1992) by A.G. Sharpe, Pearson Education Limited, South Africa. 

7. Inorganic Chemistry (1999) by G. L. Miessler and D. A. Tarr, Prentice Hall, USA. 

8. Handbook of Inorganic Chemistry Research (2010) by D.A. Morrison, Nova Science Pub Incorporated, USA. 

9. Fundamentals of Organic Chemistry (1998) by T.W.G. Solomons, John Wiley & Sons, USA. 

10. Organic Chemistry, Vol. I, II & III (2010) by S.M. Mukherji, S.P. Singh and R.P. Kapoor, New Age International, India. 

12. Organic Chemistry (2008) by F.A. Carey, McGraw-Hill, Inc, USA. 

13. Introduction to Organic Chemistry (1981) by A. Streitwieser, P.A. Bartlett and C.H. Heathcock, Macmillan, USA. 

14. Physical Chemistry (2008) by G.M Barrow, Tata McGraw Hill Education, India. 

15. University General Chemistry: An Introduction to Chemical Science (2000) by C.N.R. Rao, Macmillan India Limited, India. 

16. Physical Chemistry (1997) by R.A Alberty and R.J. Sibley, Wiley, USA. 

17. Elements of Physical Chemistry (2009) by P. Atkins and J. de Paula, W.H. Freeman, USA. 

18. Physical Chemistry through Problems (1984) by S.K. Dogra and S. Dogra, New Age International Publishers, India. 

PRACTICALS

Max Marks: 45







       Pass Marks: 35%

INSTRUCTIONS FOR EXAMINERS AND CANDIDATES


Candidates are required to prepare inorganic complex and synthesize organic compounds. The candidate will perform experiments. 

List of Practicals 

1. Synthesis and analysis

(a) Preparation of sodium trioxalatoferrate(III), Na3 [Fe(C2O4)3] and determination of its composition by permagnometry. 

(b) Preparation of Ni-DMG complex, [Ni (DMG)2]2+. 

(c) Preparation of copper tetra-ammine complex. [Cu (NH3) 4] S04. 

(d) Preparation of cis-and trans-bis(oxalato)diaquachromate(III) ion. 

2. Synthesis of organic compounds 

(a) Iodoform from ethanol and acetone.

(b) Aromatic electrophilic substitution: m-dinitrobenzene, p-nitroacetanilide, p-bromoacetanilide and 2,4,6-tribromophenol. 

(c) Diazotization/Coupling. 

(d) Preparation of methyl orange and methyl red. 

(e) Preparation of benzoic acid from toluene. 

(f) Reduction. 

(g) Preparation of aniline from nitrobenzene. 

(h) Preparation of m-nitroaniline from m-dinitrobenzene. 

(i) Stereochemical study of organic compounds via models. 

(j) Rand S configuration of optical isomers.

(k)  E, Z configuration of geometrical isomers. 

(l) Conformational analysis of cyclohexanes and substituted cyclohexanes.

Viva-Voce 
: 10 
Note Books 
: 5
Inorganic complex 
: 15 (5 for initial write up) 

Organic synthesis 
: 15 (5 for initial write up) 

PAPER II

ENVIRONMENTAL BIOTECHNOLOGY

Max. Marks: 52




                           Lectures to be delivered: 75

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours

INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (18 marks) would comprise of 4.0 marks for attendance of candidates, 7.0 marks for assignment and 7.0 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 8 marks each. Section C will consist of 10 short-answer type questions which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES

Candidates are required to attempt two questions from each section A and B and the entire section C.
SECTION - A
1. Introduction: Brief introduction to environment; Indicators of pollution: Physicochemical and Biological

2. Air pollution: Units of measurements, sources of pollutants and hazards.

3. Soil pollution:  sources of pollutants and hazards.

4. Water pollution:  sources of pollutants and hazards.

5. Waste-water treatment: a) Aerobic: Brief account of activated sludge reactors, aerated ponds and lagoons, trickling filters.

b)Anaerobic waste-water treatment: Outline of biogas production, up-flow anaerobic sludge blanket reactor, anaerobic filter reactor, contact reactor, factors affecting process operation, status of biogas production in India.

SECTION - B
6. Vermicomposting: Vermicomposting process, types of vermicomposting systems, vermicomposting product, waste management by vermicomposting, effect of wastes vermicompost on the growth and yield of plants.

7. Bioremediation: General description of bioremediation and application of biotechnology; Removal/remediation of heavy metals, pesticides and xenobiotics, paper, dye and textile industry effluents.

8. Pollutant monitoring I: Biosensors: Introduction Principle and Applications for the detection of heavy metal ions, pesticides and pathogens.

9. Pollutant monitoring II: Principle, working and applications of  GC and HPLC.

10. Pollutant monitoring III:  Spectroscopic techniques for monitoring pollutants.

Recommended Readings:

1. Industrial Water Pollution (1998) by W. Wistley Elbendelds, Jr, McGraw Hill International, India.

2. Biotechnology-Application to Environmental Protection (1993) by M.M. Pandey, Himalaya Publishing House, India.

3. Commercial Biotechnology-An International Analysis (1984) by United States, Office of Technology Assessment, DIANE Publishers, USA.

4. Advances in Industrial Waste Water Treatment (1999) by P.K. Goel, Technnoscience Publications, India.

5. Environmental Engineering (1988) by H.S. Peavy and D.R. Rowe, McGraw Hill International, India.

6. Recent books need to be added
PRACTICALS

Max Marks: 30







       Pass Marks: 35%

List of Practicals 

1. Determination of TS, TDS and TSS in an industrial effluent. 

2. Determination of BOD of an industrial effluent.

3. Determination of COD of an industrial effluent.

4. Estimation of Cr(VI) content in electroplating industrial effluent by spectrophotometer method.

5. Estimation of Ni(II) content in electroplating industrial effluent by spectrophotometer method.

6. Demonstration of biogas production.

7. Bioremediation of heavy metal ions/pesticides/dye or textile effluent.

8. Demonstration of vermicomposting.

Practical Performance

: 22 Marks

Viva-Voce


: 5 Marks

Practical Record

: 3 Marks

PAPER III

IMMUNOLOGY 
Max. Marks: 52




                           Lectures to be delivered: 75

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (18 marks) would comprise of 4.0 marks for attendance of candidates, 7.0 marks for assignment and 7.0 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 8 marks each. Section C will consist of 10 short-answer type questions which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES

Candidates are required to attempt two questions from each section A and B and the entire section C.
SECTION - A

1. Introduction: Basic concepts and history of immunology. Active and Passive immunity, Innate and Adaptive immunity;Antigen and antigenicity.

2. Cells and organs involved in immune response; Compliment system; Macrophage structure and function.

3. Immune response: Humoral immunity and cell mediated immune response.

4. Immunoglobulins: Structure and functions; Brief account of antibody diversity.

5. Immunotechniques: Techniques to evaluate humoral and cell mediated immune response.

SECTION - B

6. Hypersensitivity: Types, mechanism and mediators.

7. Auto immunity and AIDS: Introduction, causes, prevention and vaccines.

8. Major Histocompatibility complex: Structure of MHC I and MHCII, tissue typing, Applications in immunity, diseases (Graft versus Host reaction) and transplantation. Basic concept of immunomodulation: immunosuppression and immunopotentiation 

9. Hybridoma technology: Introduction, production of monoclonal antibodies; Applications.

10. Vaccines: Introduction to conventional and modern vaccines; Advantages, mechanism of action, mode of secretion. 

Recommended Readings:

1. Immunology: An Introduction (1995) by I.R. Tizard, Saunders College Publishing, Philadelphia.

2. Kuby Immunology (2012) by J. Owen, J. Punt and S. Stranford, W.H. Freeman and Co., USA.

3. Roitt’s Essential Immunology (2007) by P.J. Delves, S.J. Martin, D.R. Burton and I.M. Roitt, Wiley-Blackwell, USA. 

PRACTICALS

Max Marks: 30







       Pass Marks: 35%

List of Practicals 

1. To prepare an antigen.

2. Demonstration of different routes of injecting the antigen.

3. Antibody detection by precipitation and agglutination method.

4. Antibody detection by ELISA method.

5. To see macrophage function by any method.

6. To count cells by hemocytometer.

Practical Performance
: 22 Marks

Viva-Voce


: 5 Marks


Practical Record

: 3 Marks

PAPER IV

BIOCHEMICAL ENGINEERING 
Max. Marks: 52




                           Lectures to be delivered: 75

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (18 marks) would comprise of 4.0 marks for attendance of

candidates, 7.0 marks for assignment and 7.0 marks for internal test. Two tests would be

conducted by the concerned teacher during the semester and the average of the two would be

considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will

have four questions from the respective section of syllabus and will carry 8 marks each.

Section C will consist of 10 short-answer type questions which will cover the entire syllabus

uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES

Candidates are required to attempt two questions from each section A and B and the

entire section C.
SECTION - A

1. Introduction: Basic concepts of biochemical engineering, outlines of bioprocess development. 

2. Sterilization: Medium sterilization in batch and continuous systems; Sterilization of air filters.

3. Bioreactor: Introduction to types of bioreactors; Aeration and agitation, Batch, fed batch and continuous systems of fermentation; Scale-up. Kinetics.

4. Bioprocess control and monitoring systems: General introduction on instrumentation for monitoring and controlling of bioreactors. 

5. Transport phenomena in bioreactors: Mass transfer coefficient (KLa) for gases and liquids; Heat transfer coefficient; Determination of KLa; Factors affecting KLa in bioprocesses. 

SECTION - B

6. Cell separation methods: Extraction methods for products recovery: Principles of solid-liquid extraction and liquid-liquid extraction.

7. Microbial cell disruption of cells: Physical, chemical and enzymatic methods.

8. Downstreaming processing I : Separation of cells-foam separation, flocculation, agglomeration, filtration and centrifugation.

9. Chromatography: Brief account of chromatographic techniques for purification of bioproducts.

10. Finishing steps of purification: Brief account of distillation, electrodialysis, evaporation, drying and crystallization.

11. Bioprocess economics: A brief account of cost determination of bioprocesses.

Recommended Readings:

1. Biochemical Engineering (1996) by H.W. Blanch and D.S. Clark, Marcel Dekker, Inc., USA.

2. Principles of Fermentation Technology (1995) by P.F. Stanbury, A. Whittaker and H.J. Hall, Pergamon, UK.

3. Handbook of Downstream Processing (1997) by E. Goldberg, Blackie Academic & Professional, UK.

4. Basic Biotechnology (2001) by C. Ratledge, Colin and B. Kristiansen, Cambridge University Press, UK.

5. Biochemical Engineering Fundamentals (1996) by J.E. Bailey and D.F. Ollis, Mc Graw Hill International Editions, USA.

6. Bioprocess Engineering: Basic Concepts (2002) by M.L. Shuller and F. Kargi, Prentice Hall International, USA.

7. Bioreactor Design and Product Yield (2003), Biotol Series, Butterworth, Heinemann, UK.

8. Techniques used in Bioproduct Analysis (2003), Biotol Series, Butterworth, Heinemann, UK.

9. Bioprocess Technology: Modeling and Transport Phenomenon (2003), Biotol Series, Butterworth, Heinemann, UK.

PRACTICALS

Max Marks: 30







       Pass Marks: 35%

List of Practicals 

1. Demonstration of operation of lab scale fermenter.

2. Determination of mass transfer coefficient (KLa) of a culture medium.

3. Determination of thermal death time of a culture and evaluation of sterilization techniques.

4. Disruption of cells by chemical and physical methods and sonication.

5. Isolation, extraction and recovery/purification of byproducts by various biochemical techniques.

6. Distillation, evaporation and drying of bioproducts.

7. Microbial growth kinetics of batch system.

8. Paper and thin layer chromatography of byproducts.

Practical Performance
: 22 Marks

Viva-Voce


: 5 Marks


Practical Record

: 3 Marks

Outlines of Syllabi 

for 

B. Sc. (Biotechnology) Part – III (Semester – VI)

for

2016-17, 2017-18 and 2018-19 Sessions

	Paper
	Subject
	Name of Paper
	Marks
	No. of Periods/week

	V
	Chemistry
	A – Inorganic            External          

       Chemistry           Internal    
	26

09
	2

	
	
	B - Organic              External

Chemistry                 Internal    
	26

09
	2

	
	
	C - Physical              External

Chemistry                 Internal    
	26

09
	2

	
	
	Practical
	45
	6

	VI
	Microbial Technology
	Microbial              External     

Technology          Internal    
	52

18
	6

	
	
	Practical
	30
	6

	VI
	Tissue Culture Technology
	Tissue culture          External

 Technology               Internal    
	52

18
	6

	
	
	Practical
	30
	6

	VIII
	Fermentation Technology 
	Fermentation           External
Technology              Internal    
	52

18
	6

	
	
	Practical
	30
	6


NOTE:  

2. Ordinances for B.Sc. Biotechnology would be common for B.Sc. (Medical/Non-Medical).
PAPER V

A - INORGANIC CHEMISTRY

Max. Marks: 26




                           Lectures to be delivered: 25

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (9.0 marks) would comprise of 2.0 marks for attendance of candidates, 3.5 marks for assignment and 3.5 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 4 marks each. Section C will consist of 5 short-answer type questions which will cover the entire syllabus uniformly and will carry 10 marks in all. Use of scientific non-programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES

.
Candidates are required to attempt two questions from each of sections A and B. Entire section C is compulsory.

SECTION-A

1. Hard and soft acids and bases (HSAB): Classification of acids and bases as a hard and soft, Pearson's HSAB concept, acid-base strength and hardness and softness; Symbiosis, theoretical basis of hardness and softness, electronegativity and hardness and softness. 

2. Bioinorganic chemistry: Essential and trace elements in biological processes, metalloporphyrins with special reference to haemoglobin and myoglobin; Biological role of alkali and alkaline earth metal ions with special reference to Ca+2, nitrogen fixation.

SECTION-B
3. Silicones and phosphazenes: Silicones and phosphazenes as examples of inorganic polymers, nature of bonding in triphosphazenes. 

4. Organometallic chemistry: Definition, nomenclature and classification of organometallic compounds; Preparation, properties, bonding and applications of alkyls of' Li, Al, Hg, Sn and Ti, a brief account of metal-ethylene complexes and homogeneous hydrogenation, mononuclear carbonyls and the nature of bonding in metal carbonyls. 

PAPER V

B - ORGANIC CHEMISTRY

Max. Marks: 26




                           Lectures to be delivered: 25

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (9.0 marks) would comprise of 2.0 marks for attendance of candidates, 3.5 marks for assignment and 3.5 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 4 marks each. Section C will consist of 5 short-answer type questions which will cover the entire syllabus uniformly and will carry 10 marks in all. Use of scientific non-programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES

.
Candidates are required to attempt two questions from each of sections A and B. Entire section C is compulsory.

SECTION - A
1. Heterocyclic compounds: Introduction – Molecular orbital picture and aromatic characteristics of pyrrole, furan, thiophene and pyridine; Methods of synthesis and chemical reactions with particular emphasis on mechanism of electrophlic substitution; Mechanism of nucleophlic substitution reaction in pyridine derivatives; Comparison of basicity of pyridine, piperidine and pyrrole; Introduction to condensed five and six membered heterocycles; Preparation and reactions of indole, quinoline and isoquinoline with special reference to Fischer indole synthesis, Skraup synthesis and Bischler- Napieralski synthesis; Mechanism of electrophlic substitution reactions of indole, quinoline and isoquinoline. 

2. Synthesis of polymers: Ziegler-Natta polymerziation and vinyl polymers; Condensation or step growth polymerization; Urea formaldhehyde resins, epoxy resins and polyurethanes; Natural and synthetic rubbers.

3. Organic synthesis via enolatcs: Acidity of α-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate; Synthesis of ethyl acetoacetate – Claisen condensation; Keto-enol tautomerism of ethyl acetoacetate; Alkylation and acylation of enamines. 

SECTION – B
4. Carbohydrates: Classification and nomenclature, monosaccharides, mechanism of osazone formation, interconversion of glucose and fructose, chain lengthening and chain shortening of aldoses; Configuration of monosaccharides; Erythro and threodiastereomers; Conversion of glucose into mannose; Formation of glycosides, ethers, and esters; Determination of ring size of monosaccharides; Cyclic structure of D (+)-glucose; Mechanism of mutarotation; Structures of ribose and deoxyribose; An introduction to disaccharides (maltose, sucrose and lactose) and polysaccharide starch and cellulose without involving structure determination.

5. Amino Acids, peptides, proteins and nucleic acids: Classification, structure and stereochemistry of amino acids; Acid base behaviour, isoelectric point and electrophoresis; Preparation and reactions of α-amino acids; Structure and nomenclature of peptides and proteins; Classification of proteins; Peptide structure determination, end group analysis, selective hydrolysis of peptides; Classical levels of protein structure; Protein denaturation/renaturation; Nucleic acids – Introduction, constituents of nucleic acids, ribonucleosides and ribonucleotides, the double helical structure of DNA.

PAPER V

C - PHYSICAL CHEMISTRY

Max. Marks: 26




                           Lectures to be delivered: 25

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (9.0 marks) would comprise of 2.0 marks for attendance of candidates, 3.5 marks for assignment and 3.5 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 4 marks each. Section C will consist of 5 short-answer type questions which will cover the entire syllabus uniformly and will carry 10 marks in all. Use of scientific non-programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES

.
Candidates are required to attempt two questions from each of sections A and B. Entire section C is compulsory.

SECTION-A
1. Raman spectrum: Concept of polarizability, pure rotational and pure vibrational Raman spectra of diatomic molecules, selection rules. 

2. Electronic spectrum: Concept of potential energy curves for bonding and antibonding molecular orbitals, qualitative description of selection rules and Franck-Condon principle; Qualitative description of σ, π and n M.O., their energy levels and their respective transitions. 

3. Photochemistry: Interaction of radiation with matter, difference between thermal and photochemical process; Laws of photochemistry- Grothus-Drapperlaw, Stark-Einstein law, Jablonski diagram depiciting various processes occurring in the excited state, qualitative description of fluorescence, non-radiative processes (internal conversion, intersystem crossing), quantum yield, photosensitized reactions-energy transfer processes (simple examples).

SECTION-B
4. Solid state: Definition of space lattice and unit cell; Laws of crystallography – Law of constancy of interfacial angles, Law of rationality of indices, Law of symmetry elements in crystals; X-ray diffraction by crystals; Derivation of Bragg's equation; Determination of crystal structure of NaCI, KCI and CsCI (Laue's method and powder method).

Recommended Readings:

1. Basic Inorganic Chemistry (2007) by F.A. Cotton, G. Wilkonson and P.L. Gaus, John Wiley, USA. 

2. Concise Inorganic Chemistry (2007) by J.D. Lee, John Wiley & Sons, USA. 

3. Concept and Models of Inorganic Chemistry (2007) by B. Douglas, D. McDaniel, and J. Alexander, John Wiley & Sons, USA. 

4. Inorganic Chemistry (2006) by D.E. Shriver and P. Atkins, W.H. Freeman, UK. 

5. Inorganic Chemistry (1983) by W.W. Porterfield, Addison, Wesley, USA. 

6. Inorganic Chemistry (1992) by A.G. Sharpe, Pearson Education Limited, South Africa. 

7. Inorganic Chemistry (1999) by G. L. Miessler and D. A. Tarr, Prentice Hall, USA. 

8. Handbook of Inorganic Chemistry Research (2010) by D.A. Morrison, Nova Science Pub Incorporated, USA. 

9. Fundamentals of Organic Chemistry (1998) by T.W.G. Solomons, John Wiley & Sons, USA. 

10. Organic Chemistry, Vol. I, II & III (2010) by S.M. Mukherji, S.P. Singh and R.P. Kapoor, New Age International, India. 

11. Organic Chemistry (2008) by F.A. Carey, McGraw-Hill, Inc, USA. 

12. Introduction to Organic Chemistry (1981) by A. Streitwieser, P.A. Bartlett and C.H. Heathcock, Macmillan, USA. 

13. Physical Chemistry (2008) by G.M Barrow, Tata McGraw Hill Education, India. 

14. University General Chemistry: An Introduction to Chemical Science (2000) by C.N.R. Rao, Macmillan India Limited, India. 

15. Physical Chemistry (1997) by R.A Alberty and R.J. Sibley, Wiley, USA. 

16. Elements of Physical Chemistry (2009) by P. Atkins and J. de Paula, W.H. Freeman, USA.

17. Physical Chemistry through Problems (1984) by S.K. Dogra and S. Dogra, New Age International Publishers, India. 

 PRACTICALS

Max Marks: 30







       Pass Marks: 35%

INSTRUCTIONS FOR EXAMINERS AND CANDIDATES


Candidate are required to prepare perform column chromatography experiment and the physical experiments. The candidate will perform experiments from physical chemistry. 
List of practicals
1. Column chromatography. 

2. Separation of fluorescein and methylene blue.

3. Separation of leaf pigments from spinach leaves. 

4. To determine the strength of the given acid conductometrically using standard alkali solution. 

5. To determine the solubility and solubility product of a given sparingly soluble electrolyte conductometrically. 

6. To study the saponification of ethyl acetate conductometrically. 

7. To determine the ionisation constant of a weak acid conductometrically. 

8. To determine the strength of the given acid solution pH - metrically by using standard alkali solution. 

9. To determine the molar refraction of methanol, ethanol and propanol. 

10. To study the distribution of iodine between water and CC14. 

11. To study the distribution of benzoic acid between benzene and water.

Viva-Voce 


: 10 
Note Books 


: 5
Column chromatography
: 5
Models


: 5
Physical experiments


: 20* (5 for initial write up both experiments)
* (Full credit may be given for error upto 10% and one mark may be deducted for additional 5% error.)
PAPER VI

MICROBIAL TECHNOLOGY

Max. Marks: 52




                           Lectures to be delivered: 75

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (18 marks) would comprise of 4.0 marks for attendance of candidates, 7.0 marks for assignment and 7.0 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 8 marks each. Section C will consist of 10 short-answer type questions which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES

Candidates are required to attempt two questions from each section A and B and the entire section C. 
SECTION - A

1. Introduction: A brief account of historical developments in microbial technology. 

2. Primary metabolites: Production of vitamin B12, citric acid and lactic acid.

3. Secondary metabolites: Antibiotics (Penicillins, cephalosporins); Microbial lipids; Microbial siderophores.

4. Enzyme technology: Microbial production of alpha amylase, protease and lipase. Immobilization: Immobilization techniques, co-immobilization of cells and enzymes.

5. Microbial biomass for food and feed: Algal, bacterial, fungal and yeast biomass as single cell protein; Technologies for the production of SCP.

SECTION- B

6. Microbial transformations: Types of transformation and industrial applications. Mineral leaching of copper and uranium.

7. Biopesticides and biofertilizers: A brief account of biopesticides/bioinsecticides and biofertilizers; Mass production. 

8. Genetically modified microorganisms/products: Associated environmental hazards of genetically modified microorganisms and rDNA products.

9. Biosafety: Biohazard levels; Biosafety guidelines and regulations for rDNA products.

10. Legal biotechnology: Introduction to intellectual property rights, patents, copy rights, trade secrets and trade marks.

Recommended Readings:

1. Commercial Biotechnology – An International Analyzer (1984) by Elsevier Science Publishers, B.V. Amsterden, The New Desk.

2. Protein Immobilization: Fundamentals and Applications (1991) by R.F. Taylor, New India Publishing Agency, India.

3. A Text Book of Biotechnology (2002) by R.C. Dubey, S. Chand & Company Ltd., India.

4. Industrial Water Pollution by W. Wistley Elbendelds, Jr (1998), McGraw Hill International, India.

5. Biotechnology – Application to Environmental Protection (1993) by M.M. Pandey, Himalaya Publishing House, India.

6. Advances in Industrial Waste Water Treatment (1999) by P.K. Goel, Technnoscience Publications, India.

7. Environmental Engineering (1988) by H.S. Peavy and D.R. Rowe, McGraw Hill International, India.

PRACTICALS

Max Marks: 30







       Pass Marks: 35%

List of Practicals 

1. Microbial production of industrial enzymes (alpha-amylase) from Bacillus licheniformis.

2. Kinetic characterization of alpha-amylase to evaluate Km and Vmax.

3. Immobilization of industrial enzyme in calcium alginate beads.

4. Comparative account of treatment technology in batch & continuous processes.

5. Pathogen indicators: coliform count by MPN

6. Isolation of microorganisms from soil, food or water.

7. Production and assay of antibiotics.

8. Fermentative production of citric acid, ethanol.

9. Production of SCP.

Practical Performance

: 22 Marks

Viva-Voce


: 5 Marks


   Practical Record


: 3 Marks

PAPER VII

TISSUE CULTURE TECHNOLOGY
Max. Marks: 52




                           Lectures to be delivered: 75

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (18 marks) would comprise of 4.0 marks for attendance of candidates, 7.0 marks for assignment and 7.0 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 8 marks each. Section C will consist of 10 short-answer type questions which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES

Candidates are required to attempt two questions from each section A and B and the

entire section C.
SECTION - A

1. Plant tissue culture: Historical developments and major contributions; Culture media-composition and preparation.

2. Cellular totipotency: Concept, callus culture and cell culture. 

3. Differentiation in callus culture: Organogenesis and embryogenesis. Micropropagation: Technique of micropropagation and virus free plant production.

4. Protoplast isolation and culture: Fusion of protoplasts and selection of fusion products.

5. Transgenic plants: Agrobacterium mediated-transgenic plants production.

SECTION - B

6. Animal cell culture: Culture media, substratum, requirement of gases, serum requirements in medium.

7. Establishment and maintenance of culture: From primary culture to cell line; Properties of suspension and monolayer culture.

8. Characterization of established cell culture; Differentiation; Embryo transfer technology.

9. Somatic cell fusion: A brief discussion and applications.

10. Industrial applications:  A brief account of industrial applications of plant and animal tissue culture.

Recommended Readings:

1. Animal Cell Tissue Culture (2010) by I.R. Freshney, Wiley-Blackwell, USA.

2. Animal Tissue Culture and Technology by M. Butler, BIOS Scientific Publishers, UK.

3. Plant Tissue Culture-Theory and Practice (1996) by S.S. Bhojwani and M.K. Razdan, Elsevier Science, The Netherlands.

4. Plant Tissue Culture Methods - Applications in Agriculture by J. Reinart and Y.P.S. Bajaj, Springer - Verlag, Berlin, 1989.

PRACTICALS

Max Marks: 30







       Pass Marks: 35%

List of Practicals 

1. Medium preparation for explant.

2. Establishment of plant tissue culture.

3. To estimate total DNA concentration of cells.

4. To determine the viability of cells.

5. To count cells by hemocytometer.

6. To count cells by crystal violet staining.

7. To set up a primary culture after mechanical disruption/enzymatic disruption of cells.

Practical Performance

: 22 Marks

Viva-Voce


: 5 Marks

Practical Record

: 3 Marks

PAPER VIII

FERMENTATION TECHNOLOGY
Max. Marks: 52




                           Lectures to be delivered: 75

Pass Marks: 35% 



    
                       (Each of 45 minutes duration)

                     Time Allowed: 3 Hours
INSTRUCTIONS FOR INTERNAL ASSESSMENT

The internal assessment (18 marks) would comprise of 4.0 marks for attendance of candidates, 7.0 marks for assignment and 7.0 marks for internal test. Two tests would be conducted by the concerned teacher during the semester and the average of the two would be considered for internal assessment.

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions from the respective section of syllabus and will carry 8 marks each. Section C will consist of 10 short-answer type questions which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES

Candidates are required to attempt two questions from each of sections A and B. Entire section C is compulsory.

SECTION - A

1. Raw materials: Carbon and nitrogen substrates for industrial fermentation and their composition.

2. Starter cultures: Techniques for the development of inoculum and aseptic inoculation for the industrial fermentation.

3. Fermentation types: Submerged, surface and solid state/substrate fermentation, factors affecting these fermentations.

4. Recombinant fermentations: Applications of recombinant microbes in fermentation industry.

5. Biofuels: Fermentative production of ethanol, acetone-butanol.

SECTION - B

6. Alcoholic beverages: Raw materials, culture, fermentation technology and post fermentation processing of distilled alcoholic beverages (Whisky, rum, brandy). Beer and wine: Types, production and post fermentation processing.

7. Vinegar: Raw materials, culture, fermentation conditions and recovery.

8. Microbial polysaccharides: Fermentative production of dextran, xanthan gum and pullulan.

9. Food additives and ingredients: Fermentative production of amino acids i.e., L-glutamic acid and L-aspartic acid.

10. Microbial flavours: Fermentative production of vanillin, benzaldehyde and lactones.

Recommended Readings:

1. Microbial Biotechnology: Fundamentals of Applied Microbiology (1995) by A.N. Glazer and H. Nikaido, W.H. Freeman & Company, USA.

2. Industrial Microbiology: An Introduction (2002) by M.J. Wailes, N.L. Morgan, J.S. Rockey & G. Higton, Blackwell Science, UK.

3. Fermentation Microbiology and Biotechnology (1999) by E.M.T. El Mansi and C.F.A. Bryce, Taylor & Francis, UK.

4. Industrial Microbiology (1968) by L.E. Casida (Jr.), New Age International (P) Limited Publishers, India.

5. Comprehensive Biotechnology, Vol. 2, (2004) by M. Moo-Young, Pergamon Press, USA.

6. Comprehensive Biotechnology, Vol. 3, (2004) by M. Moo-Young, Pergamon Press, USA.

7. Manual of Industrial Microbiology and Biotechnology (1999) by A.L. Demain and J.E. Davies, ASM, USA.

8. Biotechnology: Food Fermentation, Vol. 1 (1999) by V.K. Joshi and A. Pandey, Educational Publishers & Distributors, India.

9. Biotechnology: Food Fermentation, Vol. 2 (1999) by V.K. Joshi and A. Pandey, Educational Publishers & Distributors, India.

10. Biotechnology, Vol. 6 & 7 (1995), R.H. Rehm and G. Reed, Verlag Press, USA.

11. Prescott and Dunn’s Industrial Microbiology (1998) by B. Reed, CBS Publishers, India.

PRACTICALS

Max Marks: 30







       Pass Marks: 35%

List of Practicals 

1. Fermentative production of ethanol and vinegar.

2. Fermentative production of white and red wines.

3. Fermentative production of amino acids.

4. Production and evaluation of single cell proteins.

5. Comparison of production by solid substrate and submerged fermentation.

.

Practical Performance
: 22 Marks

Viva-Voce


: 5 Marks


Practical Record

: 3 Marks

1

