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KOTA (RAJASTHAN)
BIOTECHNOLOGY

TECHNICAL UNIVERSITY

SCHEME OF STUDIES AND SYLLABUS FOR B. TECH BIOTECH

Semester III (Theory Scheme)

Code Name of subject Weekly load, | Max Exam | Exam
hours sessional Dur max
L [T [D/P marks Hrs marks
3BT.1 Microbiology 3 20 3 80
3BT.2 Cell biology 3 20 3 80
3BT.3 Molecular Biophysics 3 20 3 80
3BT.4 Fluid Mechamics Operation 3 20 3 80
3BT.5 Material and Energy Balance 3 1 20 3 80
3BT.6 Elective (Any one of the 3 20 3 80
following)
3BT6.1  Environmental Studies
3BT6.2  Dairy Technology
3BT6.3  Neurobiologys
TOTAL 18 3 120 480
Semester III (Practical Scheme)
S.NO Code Subject S P Marks
Internal | External

1 3BT.7 Microbiology lab 3 60 40
2 3BT.8 Cell biology lab 3 60 40
3 3BT.9 Unit Operation lab 3 45 30
4 3BT.10 G.D. & Seminar 2 45 30
5 3BT.11 Discipline and - 50

(BTDC) Extracurricular

activity
Total 11 210 190
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>+~=: MICROBIOLOGY

Unit I:- General Introduction- History and development of microbiology; Discovery of
microbial world; experiments of Pasture; Era of the discovery of antibiotics;

Haeckel's three kingdom classification; whittaker’s five kingdom classification Algae,
fungi, mycoplasma, viruses. Basic concept in Taxonomy, Classification of
microorganisms. Bergey’s manual of determinative bacteriology.

Unit II:- Bacteriology, DNA homology and Numerical taxonomy- Morphology and ultra
structure of bacteria; morphological types; Cell Wall- Archaebacteria; gram positive and
gram negative differentiation; Structure and function of cilia & flagella; Nucleoid,
carboxysomes, plasmids; Bacterial spores- their structure, properties, formation and
germination.

Unit III:- Bacterial Genetics, Diversity of Bacterial nutrition and Enumeration of
microbes — Conjugation, transformation & transduction, plasmids and their properties
Autotrophic, heterotrophic; Culture media; Total cell count; Isolation; Identification of
microbes, Selective culture techniques; Fungi culture techniques; Animal Cell and tissue
culture.

Unit IV:- Growth of microbial population :Batch culture; Continuous culture of
microbes; Growth curve- aerobic and anaerobic; Effect of environment, temperature, pH,
radiation and atmosphere on microbial growth; synchronous and asynchronous growth,
enumeration of multiplying microorganism, Virus-plaque assays.

Unit V:- Microbial Metabolism and Environmental Microbiology - Metabolic
pathways and bioenergetics; production of secondary metabolites, their application in
industry; Food Spoilage and preservation: Recycling of biomaterials; production of
Biogas; bio-fertilizers; biopesticide; pollution control through use of consortium of
microorganism.

Books Recommended:

Microbiology- Prescott & Dunn.

General Microbiology by Brock.

Microbial Physiology 4th ed. By Alber G.Moat & John W.Foster Wileyliss.
Microbiology by Pelczar- M.J.Chan ECS & Krieg NR-Tata Mcgraw Hill
Foundation in Microbiology-by Talaro K, Talaro A, Cassida Pelzar and Reid
W.C.Brown Pub.

General Microbiology by R.Y.Stanier.

ISAEIE A
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: CELL BIOLOGY

Unit I:- Cell Theory; Prokaryotic and Eukaryotic organization- Nucleus and Nuclear
pore complex; Mitochondria; ER; Golgi complex and other membrane bound cell
organelles; Cell as a macromolecular assembly; Cellular compartmentalization,
Organeller architecture.

Unit II:- The Nucleus and the Cell cycle division- Chromosomal DNA and its
Packaging; Structure of Chromosomes; Basic idea of DNA Replication, Transcription
and post transcriptional modifications; Cell Cycle- Mitosis & Meiosis; Checkpoints of
the cell cycle.

Unit III:- Cytoskeleton & Cell communication- Nature of the Cytoskeleton;
Microfilaments, Intermediate Filaments, Microtubules, Cilia and Centrioles, Actin
Filaments; Actin-binding Proteins, Muscle; Cell Junctions, Cell - Cell Adhesion, Extra
cellular Matrix and Extra cellular Matrix Receptors, Integrins; Cell Wall.

Unit IV:- Membrane Structure, Transport of Molecules and Membrane
Excitability- The Lipid Bilayer, Membrane Proteins, Principle of Membrane Transport,
Uniport, symport & Antiport- Na/K ATpase, Ca ATpase, GLUT1; Endocytosis and
exocytosis; Carrier Proteins and Active Membrane Transport, lon channels and Electrical
Properties of Membranes.

Unit V:- Cell Signaling- General Principle of Cell Signalingl; Signaling via G-Protein
linked Cell Surface Receptors; Signaling via Enzyme-linked Cell Surface Receptors;
Kinase Receptors; Structural Features of Trans-membrane Receptors; Hormone Receptor;
Secondary messengers.

Cancer: Cancer as a Micro evolutionary Process, Tumor cells, Proto-oncogenes and viral
oncogenes, Tumor suppressors genes.

Text / Reference Books

Cell as a Molecular Approach- Bruce Alberts

The Cell- Geoffery M.Cooper

Cell & Molecular Biology by H.Baltimore, WH Freeman, Lodish & Berk
Cell Biology by Kimball T.W. Wesley Pub.

Cell Biology- Gerald Karp

Cell & Molecular Biology by De Robertis, Lea and Febiger

IR N .
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Molecular Biophysics

UNIT-I

Levels of molecular organization. Composition of primary structures of proteins and
nucleic acids, Hydrogen bonding, hydrophobic interactions, ionic interactions,
disulphide bonds and their role in proteins structure and nuclic acid structure

UNIT-II

General characteristics of protein structure and functions. Ramachandran or steric
contour diagram and potential energy calculation of proteins, secondary structural
elements and organization of tertiary structure, zipper model, method for structural
elucidation, aspects of protein folding, protein-protein interactions, Scat chard plot,
cooperative interactions, the Hill constant and linked functions.

UNIT-III

General characteristics and structure of nucleic acid, steric hindrances,
conformational properties of bases, stabilizing order forms, base stacking interactions, A,
B and Z type double helices, tRNA structure, secondary and tertiary structure, higher
organization of DNA, protein nucleic acid interactions

UNIT-1V

Micelle and bilayer formation, studies of bilayer structure and function, liposomes,
order disorder transitions, interforces, transport across membranes (the Nerst Planks
approach and rate theory of transport).

UNIT-V

Photochemical and photobiological phenomena, mechanism of photosynthesis, vision,
absorption and fluorescence.

Books Recommended :

1. C.R. Cantor and P.R. Schirmer, Biophysical Chemistry (Parts 1 and 3). W.H. Freeman,
1980.

2. G. Schuiz and R.H. Shrimer, Principles of protein structure. Springer Verlag, 1984.

3. W. Saenger, Princiles of Nucleic acid structure.

4. B.L. Siler, Physical Chemistry of Membranes : An introduction to the structure and
dynamics of biological membranes. Allen and Unwin and the Solomon Press, 1985
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Unlimited Pages hid Mechanics Operation

UNIT-I

Nature of fluid, viscosity, Laminar-flow, Turbulent flow, steady flow,Prandtl Boundary
Layer, Velocity gradient, Hagen Poiseuille’s equation, Bernoulii Equation. friction from
changes in velocity or direction, Resistance of immersed bodies. Friction in flow through
packed beds.

UNIT-II

Flow measurements , Orifice and Venturi meters, Pilot tube, Rotameter and other
types of meters, transportation of fluids, pipe fittings and valves, pumps,
fundamentals of fluidisation.

UNIT-III

Principles of communication, types of comminuting equipment energy and power
requirement, crushers , grinders , mixing, types of mixing, power consumption in
mixing and agitation.

UNIT-1V

Mechanical separation, screening, types of screen, filtration principle, constant
pressure and constant rate filtration, settling classifiers, floatation principle of centrifugal
separations types of centrifuge and industrial application of centrifuge.

UNIT-V

Drying, principle and method of drying, types of dryer, fludised bed dryers, rotary drum
dryers, vacuum dryers.

Books Recommended :

1. McCabe , Smith & Harriot , Unit Operations of Chemical Engineering TMH 5™edition.
2. Geanklopolis , Transport Processes & Unit Operations PHI 3rd edition.

3. Coulson & Richardson, Chemical engineering Vol. I and 11 Butterworth Heinemann.
4. Badger , W.L.Bachero , J.T., Introduction to Chemical Engineering MGH..

5. Foust A.S. Wenzel, L.A. et.al Principles of Unit Operations 2nd edition, JWS.

6. Perry, Chilton & Green , Chemical Engineers ‘“Handbook ,MGH.
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terial and Energy Balance

UNIT-I

Introduction to Chemical Engineering Calculations : Units and dimensions, the mole
unit, conventions in methods of analysis and measurement, basis, temperature, pressures,
the chemical equation and stoichiometry.

UNIT-II

Gases, Vapours, Liquids and Solids : Ideal gas law calculations, real gas relationships,
vapour pressure and liquids, saturation, partial saturation and humidity introduction to
vapour-liquid equilibria for multicomponent systems, material balances involving
condensation and vaporization.

UNIT-III
Material Balances : Material balance of physical processes with and without chemical
reaction, including recycle, purge and bypass.

UNIT-IV

Energy Balances : Concept and Units, calculation of enthalpy changes, general balance
with and without reactions, heats of solution and mixing, Unsteady-state material and
energy balances.

UNIT-V

Solids, liquids and gaseous fuels: Some industrial examples of the above, simple
estimation of physical properties (transport, thermodynamic) of fluids and mixtures.
Calorific values of fuels, Air Requirement of fuel gases and combustion calculation.

Books Recommended :

1. Himmelblau, D.M., “Basic Principles and Calculation in Chemical Engineering,” 6th
Ed., Prentice-Hall of India.

2. Bhatt and Vora, “Stoichiometry,” 3rd Ed., Tata McGraw-Hill, New Delhi.

3. Hougen, Watson and Ragatz, “Chemical Process Principles,” Vol. 1, Asia Publishing
House, New Delhi.

4. Saha, S.N., “Fundamentals of Chemical Engineering,” Dhanpat Rai Publishing Co.,
New Delhi, 2000.

3BT.6.1: ENVIRONMENTAL STUDIES
UNIT-I
Multidisciplinary nature of Environmental studies : Definition, scope and importance
— Need for Public Awareness. Natural Resources : Renewable and non-renewable
resources — Natural resources and associated problems — Forest resources — Use and over
— exploitation, deforestation, — Mining, dams and other effects on forest and tribal people
— Water resources — Use and over utilization of surface and ground water — Floods,
drought, conflicts over water, dams — Mineral resources : Use and exploitation,
environmental effects of extracting and using mineral resources.
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TITC y needs, renewable and non-renewable energy
Sources use of alternate energy source : Growing energy needs, Land resources : Land as
a resource, land degradation, man induced landslides, soil erosion and desertification.
Solid Waste Management : Causes, effects and control measures of urban and industrial
wastes. -Disaster management : floods, earthquake, cyclone and landslides.

UNIT-III

Biodiversity and its conservation : Introduction — Definition : genetic, species and
ecosystem diversity. Bio-geographical classification of India — Value of biodiversity :
consumptive use, productive use, social ethical, aesthetic and option value.

Biodiversity at global, National and local levels. India as a mega-diversity nation — Hot
spots of biodiversity — Threats of biodiversity : habitat loss, poaching of wildlife,
manwildlife

conflicts. - Endangered and endemic species of India — Conservation of biodiversity : In
situ and Ex-situ conservation of biodiversity.

UNIT-IV

Social issues and the environment : From Unsustainable to Sustainable industrial
development-urban problems related to energy — Water conservation, rain water
harvesting, watershed management— Environmental ethics : issues and possible solutions.
— Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and
holocaust. Wasteland reclamation.— Environment Protection Act. — Air (Prevention and
Control of Pollution) Act. Water (Prevention and control of Pollution) Act — Wildlife
Protection Act — Forest conservation Act.

UNIT -V

Human Population and the Environment : Population growth, variation among
nations. Population explosion — Family Welfare Programme. — Environment and human
health. — Human Rights. — VValue Education. — HIV/AIDS. — Women and Child Welfare.
— Role of Information Technology in Environment and human health.

Book Recommended :

1. Text book of Environmental Studies for Undergraduate courses by Erach Bharucha for
University Grant Commission.

2. Environmental Science by David Botkin.

3. Environmental Studies by Anil Kumar Dey.

4. Environmental Pollution Engineering and control by C.S.Rao.

5. Environmental Pollution by K.C. Agarwal.

6. A text book of Ecology and Environment by P.C.Joshi.

7. Environmental Education by N.S.Bais.

8. Environmental Biotechnology by P.D.Sharma.
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3BT6.2: DAIRY TECHNOLOGY

UNIT-I

Milk : Definition, Composition, Chemical and functional properties of milk
components: physicochemical properties of milk protein, aggregation of Casein,
micelles, factors affecting milk composition, milk secretion and lactation.

UNIT-II

Micro-organisms: importance in dairy science and technology. microbial
spoilage of milk, hydrolytic rancidity in milk and milk products, autooxidation of
milk fats and effects on milk quality.

UNIT-II

Milk processing operations: Milk pasteurization, Homogenization &
Sterilization. Effect of processing of milk components and their functional
properties.

UNIT-IV

Skimming of milk, Cream & Cream characteristics, manufacture of yoghurt and
other fermented milk products, Ice cream manufacture, Butter making
technology, technology of cheese, processing of concentrated milks and dried
milk powder.

UNIT-V

Milk quality control, sanitation in the dairy plant, adulteration of milk, dairy
equipment maintenance and waste disposal.

Books Recommended :

1 Outlines of Dairy Technology by Sukumar De, Oxford University Press.

2 Milk and Milk Products by Eckles, Combs and Macy, Tata McGraw Hill.

3 Technology of Indian Milk Products by Aneja et al. A Dairy India Publication.
4 Principles of Dairy Processing by James N. Warner, Wiley Eastern Ltd.
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UNIT-I

Cytology of neuron, properties of neuron resting membrane potential Functional
conseqguences of passive membrane.

UNIT-II
Voltage gated channels and generation of action potential.
UNIT-lI

Principles underlying electrical and chemical synaptic transmission Factor
controlling transmitter release morphology of chemical synapse and pattern of
inter connections.

UNIT-IV

Chemical messengers and small molecules and peptides Gaseous signals and
response of brain, molecular steps in synaptic transmission.

UNIT -V

Molecular aspect of postsynaptic receptor, NMDA receptors, long term
potentiation Molecular biology of learning Reaction of neuron to injury.

Books Recommended :

1 Human Physiology by C.C. Chatterjee, Vol. 1 & 2. Medical Allied Agency,
Calcutta.

2 Anatomy and Physiology in Health and Disease. K.J. W. Wilson and A. Waugh
Churchill and Livingston.

3 The Biochemistry of Cell signaling. Ernest, J.M. Helmirch, Oxford Press.
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S.NO Code Subject L T Exam Hrs MM
Internal
+ End
term
1 4BT.1 Molecular Genetics 3 3 20+80
2 4BT.2 | Analytical Techniques in 3 3 20+80
Biotechnology
3 4BT.3 Developmental Biology 3 3 20480
4 4BT.4 Thermodynamics of 3 1 3 20+80
Biological
System
5 4BT.5 Bioenergetics — | 3 1 3 20+80
6 4BT.6 Elective-Il (Any one of the 3 3 20+80
following
7 4BT.6.1 | Biopharmaceuticals
8 4BT.6.2 | Impact of Science &

Technology on Society

9 4BT.6.3 | Waste Management

Total 18 2 600
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Semester IV (Practical Scheme)

S.NO Code Subject P Marks
Internal End
term
1 4BT.7 Molecular Genetics 3 60 40
2 4BT.8 Analytical Techniquesin | 3 45 30
Biotechnology
3 4BT.9 Developmental Biology 3 45 30
4 4BT.10 Bioenergetics — | 3 60 40
5 4BT.11 Discipline and 50
Extracurricular activity
Total 12 210 190

4BT.1: MOLECULAR GENETICS

BT-401

UNIT-I

Mendel's Laws of Inheritance, Deviations of Mendel's Laws, sex linked inheritance, Polygenic
and Maternal inheritance.

UNIT-11
Chromosome structure and replication, DNA Structure, DNA Replication (Prokarytic and
Eukaryotic), Inhibitors of DNA replication, Mutation- elementary concept, Types of mutations,
Point mutation (Base pair change, frame shift, deletion, inversion, insertion etc.)

UNIT-III
Structure and functions of m-RNA, r-RNA and t-RNA, Transcription apparatus, Transcription in
eukaryotes and prokaryotes, post transcriptional processing of RNA's (t-RNA, r-RNA, m-RNA).
Inhibitors of transcription, reverse transcription

UNIT-IV
The genetic code and its features, deciphering of genetic code, protein synthesis in prokaryotes
and eukaryotes, post translational modifications.
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aryotic and eukaryotic systems, Lactose, Arabinose and
tivators, promoters, enhancer elements, gene

T " T
rearrangement and amplification.

Books Recommended:

1. Molecular Genetics of Bacteria by Larry synder and wendey champness, ASM press,
Washington, 1997.

Genetics by Goodenough U, Hold Saunders International, 1985.

Principles of Genetics by Gardner, E.J., Simmons M.J.slustad DP.

Gene’s VIII by Benajmin Lewin, oxford University press, oxford NY.

Molecular Biology by Freielder D.,Jones and Barilett pub. Inc,

akrwd

6. Concepts of Genetics, Klug & Cummings, Prientice Hall.

4BT.2: ANALYTICAL TECHNIQUES IN BIOTECHNOLOGY

Unit I:
Microscopy- Microscopic identification of various microorganisms; phase contrast
and confocal microscopy; SEM-TEM microscopy.

Unit II:

Electrophoretic Techniques- Basis and principle of Electrophoresis; Electrophoresis
of proteins and nucleic acids; 1D & 2D Gels; pulsed field electrophoresis; capillary
electrophoresis; western southern and northern blotting; dot and slot, gel
documentation.

Unit I1I:

Methods of biochemical analysis- Carbohydrates, lipids, proteins and nucleotides
analysis; enzymatic assays of various metabolites; DNA purification and PCR-based
analysis; DNA fingerprinting; DNA sequencing.

Unit IV:

Immunological Techniques- Antiserum production, immunofluroscence, immuno
histocompatibility ELISA; localization of cells in tissues immunoblotting;
monoclonal antibodies.

Unit V:
Spectroscopy- UV-Visible spectroscopy, infrared-spectroscopy, NMR & Mass
spectroscopy; Principle and application.
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References:

Biochemical techniques- Wilson & Walker.

Biochemical techniques- David Freilfelder

D.Holem and H.Peck;Analytical Biochemistry.Longman,1983.
T.G.Cooper;The Tools of Biochemistry.Wiley Intersciences,1997.
R.Scopes, Protein Purification :Principles and Practices.Springer Verlag,
1982.

f. Selected readings from Methods in Enzymology,Acadernic Pres

®Poo0 o

4BT.3: DEVELOPMENTAL BIOLOGY
Unit I:

Basic concepts- Cell fate and commitment, its mechanism, mosaic and regulative
development, maintenance of differentiation, pattern formation and compartments,
Apoptosis, Senescence and Ageing.

Unit II:

Morphogenesis- model organism, developmental mutantsnts, Transgenic organism in
development, cellular and microsurgical techniques, Genes and their role in development,
signal transduction in development cell division cycle,cytoskeleton.cell adhesion and the
extra cellular matrix.

Unit III:

Unicellular models- sporulation in Bacillus subtilis- Mating type switching in yeast
aggregation and culmination in dicyostelium discordeum, Sex gametes and fertilization-
germ line speciation, germ cell migration,gametogenesis,gastrulation in invertebrate and
vertebrate, cell lineage, Axis specification in vertebrates, fate of ectoderm, measoderm
and endoderm.

Unit IV:
Cell differentiation mechanism and factors affecting it- Developmental gradients in

hydra, axial gradients in Drosophila development, Organogenesis in invertebrates and
vertebrates,
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accessory parts of plants, fertilization and
lopment of seeding, root, shoot, leaf and flower, plant

Ul V U c U JI1d C
versus animal development
Books Recommended:

1. Developmental Biology by Gilbert S.

2. R.M.Twyman 2001 Developmental Biology. Viva books private Ltd. New Delhi.

3. Developmental Biology-5th edition,sineaur Associate Inc.Slack JMV 1991,From egg
to embryo,Second edition Cambridge University Press U.K.

4. Wolpert L.1997,Principles of development.Oxford University Press.Oxford University

4BT.4: THERMODYNAMICS OF BIOLOGICAL SYSTEMS

UNIT I:
Energy, thermodynamics and living processes - an introduction Energetic processes in the
biosphere: The ecosystem.

Thermodynamics systems: equilibrium, activity coefficients and phase equilibrium
functions of state, cyclic processes, work, energy and metabolic heat; Mechanical
equivalent of heat, energy as a function of state.

UNIT II:

The laws of thermodynamics: Second law; Reversible vs. irreversible processes entropy,
work; Combination of the first and second law, Free energy, useful work and delta G.
Entropy:, Probabilistic nature of Entropy, Order and Disorder.

UNIT III:

Biological systems as open, non-equilibrium systems: failure of classical
thermodynamics in describing biological processes, Standard free energy changes and
equilibrium constants, direction and rate.

UNIT IV:

Chemical potential: Visualization of the potential velocity and steady flow; Fick’s law
and diffusion. Local Equilibria and steady state: Energy vs. Power; Transducers in
biological states, Constitutive equations.

UNIT V:

Non-equilibrium thermodynamics, First and second law, The electrochemical potential,
External forces an steady state, Fick’s Law, chemical reactions in the steady state,
internal entropy production, cells as non-equilibrium stationary states; Diffusion and
membrane transport. Thermodynamic analysis of oxidative photophospghorylation,
stability of non-equilibrium stationary states, ordering in time and space far from
equilibrium, glycolytic oscillations, biological clocks and biological rhythm.
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2 Biological Thermodynamlcs D T. Haynie, Cambridge University Press.

3 Biophysical Chemistry, C.R. Cantor and P.R. Schimmel, Freeman

4 Physical Chemistry: Principles and Applications in Biological Sciences, I. Tincoco,
K.Sauer and J.C. Wang, Prentice Hall College Division.

5 Physical Chemistry for the Chemical and Biological Sciences, R. Chang, University
Science Books

6 Thermodynamics and Kinetics for the Biological Sciences, G.G. Hammes, John Wiley
and Sons Inc.

4BT.5 : BIOENERGETICS- |

Unit I:-Biochemical Evolution- Classical evolution of Nitrogenous bases and amino
acids; Evolution of Enzyme Systems; Classical experiments based on it; Biochemistry of
water.

Amino Acids, Peptides and proteins- Structure, properties, classification and functions
of amino acids, amino acid sequence determination, structure and function of proteins,
Protein denaturation and renaturation, folding pathways, folding accessory proteins,
Separation techniques based on their structure and properties, Clinical Significance.

Unit II:- Carbohydrates- Definition; Basic structure; Mono and Polysaccharide;
properties and functions of monosaccharides and related compounds; structural poly-
saccharides- cellulose and chitin; storage polysaccharides- starch, glycogen;
peptidoglycan and glycosaminoglycans; proteoglycans and glycoproteins; Separation and
Characterization Techniques; Clinical significance.

Unit III:- Lipids- Structure and Classification of lipids; Functions; nomenclature;
physical and chemical properties of fatty acids; general structure and functions of
triacylglycerols; Phospholipids, sphingolipids, glycolipids, cholesterol & lipoprotein
structures; properties and functions of steroids; Separation and Characterization
Techniques; Clinical Significance.

Unit IV:- Enzymes- Defination; Nomenclature and classification; Co-enzymes, co-
factors & prosthetic groups; Reaction and derivation of Michaelis-Menten equation,
Lineweaver-Burke plot, Enzyme inhibition; Allosteric regulation of enzymes, 1sozymes;
Mode of catalysis.

Biochemical Energetics- Energy Yielding and Energy Requiring Reactions; Oxidation-
Reduction Reactions, Electron transport chain and oxidative phosphorylation; ATP Yield,;
Photo-phosphorylation, Active and Passive transport.

Unit V :- Vitamins and Hormones- Structure, properties and biological functions of
vitamins; Chemistry, properties and biological functions of plant and animal hormones.
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DOOK

1. A.L. Lehninger, D.L. Nelson, M.M. Cox, “ Principles of Boichemistry”, 3" Edn.,
Worth Publishers.

2. Biochemistry by Lubert Stra/er. W. H. Freeman & Company, NY.

3. G. Zubay, “Biochemistry”, 4" Edn., McGrawhill Publishers.

4. Biochemistry- Stump & Cohn

5. Biochemistry Voet and Voet 6. Biochemistry Garrett & Grasim.

4BT6.1: BIOPHARMACEUTICALS

UNIT-I

History and definition of drugs, sources of drugs — plants, animals and microbes,
crude drugs- Scope and Importance, Classification (Taxonomical, Morphological,
Chemical Pharmological); Role of biopharmaceuticals in treatment of various
health disorders.

UNIT-II

Cultivation and utilization of medicinal and Aromatic Plants in India. Genetics
asTapplied to Medicinal Herbs.

UNIT-III

Methods of Drug evaluation (Morphological, Microscopic, Physical and
Chemical).TPreliminary screening, Assay of Drugs — Biological
evaluation/assays, MicrobiologicalTmethods. Chemical Methods of Analysis :
Chemical estimation, spectrophotometry and Fluorescence analysis.

UNIT-IV

Gycosides, Tannins, Volatile Oils, Alkaloids, Flavonoids, Resins-Extraction
MethodsTand Manufacturing practices.

UNIT-V

Production of therapeutic proteins, hormones, cytokines — interferon, interleukins
| and II, tumor necrosis factor (TNF).
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Books Recomm ended :

1 Pharmacognacy, C.K. Kokate, A. P. Purohit, S.P. Gokhle (1996), Nirali Prakashan, 4t
edition.

2 Natural Products in Medicine : A Biosynthetic Approach (1997), Wiley.

3 Biopharmaceuticals : Biochemistry and Biotechnology, Gari Walsh, 1998, John Wiley and
Sons Limited.

4BT6.2: IMPACT OF SCIENCE & TECHNOLOGY ON SOCIETY

UNIT-I

Introduction of energy scenario, Conventional and non-conventional resources of
energy, Utility and waste manage ment of thermal and hydral energy, General
idea of solar, wind, bio-mass, geothermal, tidal and wave energy, Sources and
management of nuclear power energy, Electromagnetic energy, Ratio frequency
and microwaves and it's biological effects.

UNIT-II

Global warming, Depletion of Ozone layer, Human activity and meterology,
Animal and plant biodiversity. EI-Nino phenomenon and its effects, Solid waste,
Waste disposal methods, Recycling of solid waste and its management.

UNIT-lII

Atmosphere-Introduction, Structure of the atmosphere, Chemical and
Photochemical reactions, Primary air pollutants-sources, Control and harmful
effects of Cox, NOx, SO, Hydrocarbons particulates, sampling techniques, Air
pollution from automobiles, Photochemical smog, Acid rain, Case studies of air
pollution.

UNIT-IV

Hydrosphere — aquatic environment, Organic and inorganic water pollutants,
Domestic and industrial waste water treatment, Aerobic and anaerobic treatment
processes, Sampling and preservation, case studies of water pollution.

UNIT-V

Lithosphere and noise pollution, Introduction of land and soil pollution, Treatment
and disposal and harmful effects, General introduction of noise pollution and its
effects. Sound unwanted from noise changes, Traffic noise, Prediction and
control.

Books Recommended :
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4BT6.3: WASTE MANAGEMENT

UNIT-I

Generation of Solid Wastes : Problems associated with Solid Waste Disposal,
Goals and objectives of Solid Waste Management, Classification of Solid Waste.
Solid Waste Generation, Factors Influencing Generation of Solid Waste,
Characteristics of Solid Waste, Analysis of Solid Waste.

UNIT-II

Onsite Handling, Storage and Processing : Public health and Aesthetics, onsite
Handling, onsite Storage, Dust bins, Community Containers, Container
Locations, Onsite Processing Methods.

UNIT-lII

Solid waste collections, transfer and transport : Collection Systems, equipment
and labour requirement, collection routes, options for transfer and transport
systems.

UNIT-IV
Processing and disposal methods : Nature, Processing techniques and methods
of disposal, sanitary land filling, composting and incineration, Bioremediation.

UNIT-V
Recovery of resources, conversion products and energy : Material, recovery,
energy generation and recovery operation, reuse in other industry.

Books Recommended :

1. G. Tehobanogious, H. Theisen and R. Blassen - Solid Waste Engineering,
Principles and Management Issues, Mc-Graw Hill Book Co. New York’ 77.

2. C.L. Mantell Solid Waste Management, John Wiley, New York, 1975.

3. Bhide and Sundershen, “Solid Waste Management in Developing Countries”.
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V-SEMESTER B.Tech. BIOTECHNOLOGY

S.NO Code Subject L T Exam Hrs MM
Internal +
End term
1 SBT.1 Bioenergetics — I 3 3 20+80
2 5BT.2 | Recombinant DNA 3 3 20+80
Technology
3 5BT.3 Object Oriented 3 3 20+80
Programming using C++
4 5BT.4 Heat Transfer 3 1 3 20+80
5 5BT.5 | Chemical Engineering 3 1 3 20+80
Thermodynamics
6 5BT.6 Elective—Il (Any one of the 3 3 20+80
following
7 5BT.6.1 | Plant Secondary
Metabolites
8 5BT.6.2 | Production of

Recombinant Molecules

9 5BT.6.3 | Industrial Mlicrobiology
and Enzyme Technology

Total 18 2 600
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SemesterV (Practical Scheme)

S.NO Code Subject P Marks
Internal End
term
1 5BT.7 Bioenergetics — Il 3 45 30
2 5BT.8 Recombinant DNA 3 60 40
Technology
3 5BT.9 Object Oriented 3 45 30
Programming using C++
4 5BT.10 Heat Transfer 3 60 40
5 5BT.11 Discipline and 50
Extracurricular
activity
Total 12 210 190
SBT.1: Bioenergetics I
UNIT-I

Bioenergetics:first and second laws of thermodynamics and concept of free energy, high-

energy phosphate compounds.

UNIT-II

Carbohydrate metabolism :Glycolysis,kreb's cycle. pentose phosphate pathway,

glyoxylate cycle, glycogenolysis and glycogenesis,gluconeogenesis.Anaerobic respiration

and basics of fermentation.
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odd and even carbon saturated and Unsaturted Fatty
, 3 ; osynthesis of triacylglycerols, membrane
ospholipids,cholestrol and steroids.

ph

UNIT-IV

Protein metabolism :metabolic fate of amino group,transamination and deamination,
decarboxylation and oxidative degradation of amino acid,Nitrogen excretion and urea
cycle.

UNIT-V

Nucleic acid metabolism :Biosynthesis and break down of purine & pyrimidine
nucletide by De novo and salvage pathway. Phosphorus and sulphur regulation.
Metabolic regulation.

Books Recommended :

Principles of biochemistry :-Lehniger 3rd ed.McMilklan
Biochemistry:-G.Zubay

Biochemistry:-Stryer 5th ed.2001 W.H.Freeman
Biochemistry:-Garret and Grasim Pub.Somders college

SBT.2: RECOMBINANT DNA TECHNOLOGY

UNIT-I

Introduction to gene cloning, tools and enzymes used in gene manipulation:-Restriction
enzymes DNA ligases DNA Polymerase Reverse Trascriptase Polynucleotide kinase,End
labeling and other process used in rDNA technology.

UNIT-II

Major cloning vehicle and their application-Plasmid vectors, cosmid, Phagemid, phage
vector,YAC,BAC,Ti plasmids,expression vector, shuttle vectors binary vectors,
Transposons

UNIT-lI
Making of genomic and cDNA libraries, their screening and major application,Blotting
Techniques- Southern Blotting, Nouthern Blotting and Western Blotting..

UNIT-IV
Production of Recombinant Therapeutic Proteins, DNA Vaccines, Production of
transgenic microbes and their application in Biotechnology,
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ation in Biotechnology. Hazards of Recombinant DNA

BOOKS RECOMMENDED :-

e Gene Cloning :-T.A. Brown 4th Ed Print 2001.

e Gene VII:- Benzamin Lewin Oxford University Press.1st Ed.Print 2003

e From genes to Clones:-Winacker 1st Ed. Print 2003. Panima Publishing Corp.
e From genes to Genomes:- Dale and Schantz Jhon.Wiley and Sons.Print 2002
e Gene manipulation :-Old and Primrose.Blackwell Science print 2001.

e Molecular Biotechnology:Glick and Pasternak ASM Press

SBT.3: OBJECT ORIENTED PROGRAMM ING USING C++

An overview of object Oriented Programming:Rationale for object
programming,procedural vs.objected oriented approach;advantages of OOP;
Characteristics of object oriented languages -objects, classes,inheritance, active
data,message passing.

UNIT-1 Object Oriented Programming Tools and C++:An overview of C++
programming,simple  program construction,functions,statements, inputs/outputs.
Variables and manipulators, data types. Library functions.

Functions :function declaration, calling, passing arguments to functions and
returning values from functions,reference arguments,overloaded functions, variable
and storage classes.

UNIT-2 Objects and Classes :classes and objects, C++ objects and memory.
Arrays:definition, multidimensional arrays, passing arrays to functions, arrays of
structures.arrays as class members data,arrays of objects,arrays of strings.

UNIT-3 Operator overloading: Overloading unary,binary and arithmetic
operators,adding polar coordinates.concatening strings.multiple overloading,pitfalls
of operator overloading and conversation.

UNIT-4 Inheritance:derived class and base class, overriding memory functions, class
hierarchy,public and private inheritance,multiple inheritance. Pointers: Addresses and
pointers,pointer and arrays, pointer and functions use of pointers in strings, linked
lists and memory management.
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treams,strings and objects 1/0, 1/0 with multiple
inters. Applications: Object oriented programming in
ence,Programming environments.

SBT.4: HEAT TRANSFER

UNIT-I

Introduction :-Basic concepts of heat and mass transfer, importance of heat and mass
transfer in food processing .Conduction :Principles of conduction heat transfer fourier's
law,derivation of general heat conduction equation incartsian and cylindrical coordinates,
steady state heat transfer through slabs,plane walls,composite walls,cylinders,spheres etc.
insulation and its purpuses, critical thickness of insulation cylinder and sphers,general
heat transfer equation for extended surfaces (Fins)

UNIT-II

Convection :Natural and forced convection, nusselt number,dimensional analysis for free
and forced convection dimensionless numbers used in convective heat transfer,important
correlations for free and forced convection.

UNIT-lII

Radiation :Introduction,reflection,absorption and transmission of radiation,characterstics
of black,grey and real bodies in relation to thermal radiation,Stefan Boltzman law;
Kirchoff's law, Wein displacement laws, intensity of radiation, radiation between black
bodies and diffused grey surfaces.

UNIT-IV

Heat Exchangers :Classification,overall heat transfer coefficient, fouling factors, log-
mean temperature difference for parallel and counter flow heat exchangers,heat transfer
in shell and tube heat exchangers,effectiveness of parallel and counter flow heat
exchanger by general and NTU (Number of Transfer Units) method, design of heat
exchanger,applications of plate heat exchanger in HTST pasteurizer with regeneration.

UNIT-V

Evaporator:

Types of evaporator-Natural circulation evaporators, Force circulation evaporator, falling
film evaporators, climbing film evaporator, agitated thin-film evaporators and plate
evaporators, principles of evaporation and evaporators
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BOOKS RECOMMENDED :

e Heat transfer,Principles And Applications PHI New Delhi 2001 :Dutta B.K.
e Heat Transfer :-Rao.Y.V.C.

SBT.5: CHEMICAL ENGINEERING THERMODYNAMICS

UNIT-I Review of First Law and Second Law of Thermodynamics. Volumetric
Properties of Pure Fluids.PVT behavior of pure substances,Concepts of
phase,ldeal gas equation of state, virial equation and its applications,cubic
equations of state,generalized correlations for gases and liquids.

UNIT-II

Heat Effects :Sensibel heat effects,heat effects accompanying phase changes of pure
substances,standard heats of reaction, formation and combustion,effect of
temperature on the standard heat of reaction. Thermodynamic Properties of Fluids
:Fundamental property relations,Maxwell's equations, Residual properties,
Clapeyron's Equation, Generalized correlations for thermodynamic properties of
gases.

UNIT-I

Multicomponent Systems: Chemical potential,ideal-gas mixture,ideal
solution,Raoult's Law.Partial properties,fugacity and fugacity coefficient,
generalized correlation for the fugacity coefficient,excess Gibbs' energy,activity
coefficient.

UNIT-IV

Phase Equilibria at Low to Moderate Pressures:Phase rule,phase behavior for vapor
liquid systems,Margules equation, Van Laar equation, Wilson equation,NRTL
equation.Dew point,buble point and flash calculations.Solution
Thermodynamics:ldeal ~ solution,fundamental  residual-property  relation,
fundamental excess-property relation, Evaluation of partial properties.Heat effects
of mixing processes. Partially miscible systems.

UNIT-V

Chemical Reaction Equilibria.Reaction coordinate,equilibrium criteria to chemical
reactions,standard Gibbs' energy change and the equilibrium constant.Effect of
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quilibrium  constant,evaluation  of equilibrium
1 equilibrium constants and compositions: gas-phase

ions. Calculation of equilibrium compositions for

smgle phase reactions. Multlreactlon equilibria.

Text/Reference Books

1. Smith,J.M. Van Ness, H.C.and Abbott, M.M., "Introduction to Chemical
Engineering Thermodynamics", 6th Ed., McGraw-Hill,2001.
2. Rao,Y.V.C,, "Chemical Engineering Thermodynamics", University Press,1997.

3.

5BT6.1- PLANT SECONDARY METABOLITES

UNIT-1

Introduction,secondary plant products in nature and their occurrence,types and uses.
Basic tools and techniques used in isolation and saparation. Sources and types of
antitumour compounds, food additives and insecticides

UNIT-2

Production in vitro-optimization selection effect of metabolism on secondary
metabolite-production, production under stress factors.

UNIT-3

Production of alkaloids steroids and saponins, Flavonoids. Mechanism and control
by different factors, detoxification of secondary metabolites.

UNIT- 4

Production of Tannins, Gycosides, Resins. Microbial secondary metabolites, their

occurrence types and uses.

UNIT 5

Production of secondary metabolites by bioconversion genetic transformation for
production of secondary metabolite Large scale production in bioreactor
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BOOKS RECOMM ENDED:-

Secondary Metabolites:-K.C.Ramawat.Oxford Press.Reprint 2000.

5BT6.2- PRODUCTION OF RECOMBINANT MOLECULES

Requirement of recombinant molecules: in health, pharmaceutical,agriculture and
industrial sectors, in search laboratories criteria of purity

1.

SN

Rationale for the design of vectors for the over expression of recombinant
proteins: selection of suitable promoter sequences, ribosome binding
sites,transcription terminator,fusion protein tags, purification tags,protease
cleavage sites and enzymes,

Plasmid copy number,inducible expression system, Methods of DNA
Transfection in Mammalian Cell lines

Over expression conditions, production of inclusion bodies, solubilization of
insoluble proteins,purification protocols and upscalling

Determination of purity and activity of over expressed protein

Experiments using model systems: E. coli, Yeast, Baculovirus, Agrobacterium
tumifience

BOOKS RECOMMENDED :-

ISAEE A

Gene Manipulation:-Old and Primrose. Blackwell Science. Print 2001
Protein Engineering :-Lilia Alberghina.Harvard Academy 2003
Pharmaceutical Biotechnology :-Vyas and Dixit CBS Publications 1999
Recombinant DNA :-Watson and Gillman Scientific Book 2nd Ed. 2001
Molecular biotechnology :-Glick & Pasternak. ASM Press
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5BT6.3- INDUSTRIAL MICROBIOLOGY AND ENZYME TECHNOLOGY

1. Introduction, Classification of Microbial products. Microbial Processes for

Production of organic acids, solvents, antibiotics, enzymes,

Production of polysaccharides, lipids, pigments and Microbial Biotransformation.

3. Strain Improvement of industrially important Microorganisms, Equipments and
Accessories for industrial processes. STR and Airlift fermenters, Bioreactors used
for solid substrate fermentation.

4. Enzymes: Methods of Separation,. Enzyme Immobilization Technology, Protein
Engineering.

5. Application of enzymes in industry, analytical purpose and medical therapy.

no

BOOKS RECOMMENDED :-

1. Industrial microbiology:-Casida Newage Publication 2001

2. Industrial microbiology:-Prescott and Dunn CBS Publications 4th Ed. 1999
3. Enzymes:-Trevor.Horwood 2001

4. Journals and Reviews
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S.NO Code Subject L T Exam Hrs MM
Internal +
End term
1 6BT.1 Genome Analysis 3 3 20+80
2 6BT.2 | Biostatistics 3 3 20+80
3 6BT.3 Fermentation technology & 3 3 20+80
Downstream processing
4 6BT.4 | Food Biotechnology 3 1 3 20+80
6BT.5 | Mass Transfer 3 1 3 20+80
6BT6 Elective (Any one of the 20+80
following):-
6BT6.1 | Neuroscience 3 3

6BT6.2 | Professional
communication skills

6BT6.3 | Biomonitoring

Total 18 02 600
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S.NO Code Subject P Marks
Internal End
term
6BT.7 Biostatistics 3 60 40
2 6BT.8 Fermentation technology & 3 60 40
Downstream processing
3 6BT.9 Mass Transfer 3 60 40
4 6BT.10 | Instrumentation & Process 2 30 20
Control
5 6BT.11 Discipline and 50
Extracurricular activity
Total 11 210 190

6BT.1 -GENOME ANALYSIS

UNIT-1. Basic structure of prokaryotic and eukaryotic genome. Human genome
project and its application to future of mankind.

UNIT-2.Chromation model, concept of gene, linkage and crossing over, linkage
analysis in drosophila and neurospora.

UNIT-3.Pedigree analysis in human.Genetic mapping and its tools,genetic mapping
of complex character.

UNIT-4.Multigene families in human genome and repetitive DNA, C-Value paradox
and complexity of genome, Gene Interaction.

UNIT-5 Physical mapping of genome-chromosome walking,chromosome
painting,FISH, GISH,zoo biot. Dot blot, VNTR, RFLP, RAPD, RACE, SNPs, QtLs,
EST, CpG island indentification.exon trapping and sequence analysis.

BOOKS RECOMMENDED
1. Genetics :-Griffith and Suzuki

2. Principles of Genetics:-Gardner 8th Ed. Pring,2002,Jho
3. Genes VIII :-Benzamin Lewin 1st Ed.2003,0xford University
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o6 1.2- BIOSTATISTICS

UNIT

1 Introduction, Definition and functions of Biostatistics. Data collection and
presentation; Probability-Mathematical, Statistical and Axiomatic definitions,Addition
and Multiplication Theorems; Probability Distribution Functions- Binomial,Poisson
and Normal.

2. Descriptive statistic;Measure of central tendency-Mean, Mode and Median;
Measures of Dispersion-Range,Quartile Deviation,Standard Deviation, Coefficient of
variation;Relationship between location and scale parameters.

3 Inferential statistic; Confidence interval of the means:test of signifance-
hypothenis,one and two tail tests.Errors of the first and second order;student
stantistics-test of hypothesis that population means equals postulated mean, Eqghality
of two population means.

4. Analysis of variance; one way classification - Completely Randomized Design
with equal and unequal sample sizes; two way classification Randomized block
design (one observation per cell ; Multiple Comparisons Chi-square Tests.

5 .Relationship between variables; Correlation analysis-scatter diagrams, correlation
coefficient, coefficient of determination; Regression analysis-least square
method,best fit lines, regression equation.

BOOKS RECOMMENDED :-

1. Statistics Concept and application:-H.frank and S.C.althoen. Cambridge

University Press

Statistical Methods :-G.W. snedecor and W.G.Cochran

Basic Statistics :-B.L.Agarwal

4. Principles and Procedure of Statistics:-A Biometrical Approach :-R.G.D. Steel
and J.H.torrie
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