MOHANLAL SUKHADIA UNIVERSITY, UDAIPUR
B. Sc. BIOTECHNOLOGY SEMESTER -1l (2016-17)
Paper I: Core Course 4 (B2CT04BOTO02): Botany -I1
Plant Ecology and Taxonomy (Theory)
(Credits: Theory-4, Practicals-2)

Credit hours: 60

Unit 1: Ecological factors 10 Credit hours
Soil: Origin, formation, composition, soil profile. Water: States of water in the environment,
precipitation types. Light and temperature: Variation Optimal and limiting factors; Shelford law

of tolerance. Adaptation of hydrophytes and xerophytes.

U nit 2: Plant communities, Ecosystem and Phytogeography 15 Credit hours

Characters; Ecotone and edge effect; Succession; Processes and types. Structure; energy flow
trophic organisation; Food chains and food webs, Ecological pyramids production and
productivity; Biogeochemical cycling; Cycling of carbon, nitrogen and Phosphorous, Principle

biogeographical zones; Endemism

Unit 3 Introduction to plant taxonomy 15 Credit hours

Taxonomic hierarchy -Ranks, categories and taxonomic groups; Botanical nomenclature,
Principles and rules (ICN); ranks and names; binominal system, typification, author citation,
valid publication, rejection of names, principle of priority and its limitations. Functions of

Herbarium, important herbaria and botanical gardens of the world and India.

Unit 4 Taxonomic evidences Classification, Biometrics and numerical taxonomy
10 Credit hours
Taxonomic evidences from palynology, cytology, phytochemistry and molecular data.
Types of classification-artificial, natural and phylogenetic. Bentham and Hooker (upto
series), Engler and Prantl (upto series). Characters; variations; OTUs, character weighting and

coding; cluster analysis; phenograms, cladograms (definitions and differences).
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Unit5 Study of selected angiospermic families 10 Credit hours
Technical description of a plant, systematic study, affinities, distinguishing characters of the
following families of angiosperms with special reference to Cruciferae, Malvaceae,

Leguminoseae, Compositae, Solanaceae, Lililaceae

Suggested Readings

1. Kormondy, E.J. (1996). Concepts of Ecology. Prentice Hall, U.S.A. 4th edition.

2. Sharma, P.D. (2010) Ecology and Environment. Rastogi Publications, Meerut, India. 8th
edition.

3. Simpson, M.G. (2006). Plant Systematics. Elsevier Academic Press, San Diego, CA, U.S.A.

4. Singh, G. (2012). Plant Systematics: Theory and Practice. Oxford & IBH Pvt. Ltd., New
Delhi. 3rd edition

MOHANLAL SUKHADIA UNIVERSITY, UDAIPUR
B. Sc. BIOTECHNOLOGY SEMESTER -I1 (2016-17)
Paper I1: Core Course 5 (B2CT05BT02): Biotechnology |1

Animal Biotechnology (Theory)
Credit hours: 60
(Credits: Theory-4, Practicals-2)

Unit-1 15 Credit hours

Animal cell culture : History, techniques, methods , culture media (natural and artificial media).
Balanced salt solutions and simple growth medium: composition, types and preparation. Role of
COg, serum and Growth factors in culture media . Serum and protein-free defined media and their

applications.
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Unit-11 10 Credit hours
Primary cultures, Secondary cultures. anchorage dependent growth, non-anchorage dependent
cells and their growth. Characterization of cultured cells. test of viability, cytotoxicity and

measurement of growth.

Unit-111 15 Credit hours
Animal cell lines: origin ,characteristics, nomenclature and maintenance. Transformed animal
cells and cell lines, measurement of cell death (apoptosis). Stem cell cultures, scaling-up of

animal cell cultures and production of recombinant gene products.

Unit-1VvV 10 Credit hours
Organ culture:  various techniques, applications and limitations. Whole embryo culture,
transfection of animal cells : selectable markers, HAT selection, Somatic cell fusion, hybridoma

technology and production of monoclonal antibodies.

Unit-V 10 Credit hours
Growth kinetics of cells in culture, Applications of animal cell culture. Three-dimensional culture
and tissue engineering (artificial skin and artificial cartilage), In vitro fertilization in humans,

super ovulation, embryo transfer in humans and livestock.

Suggested Readings

1. Masters, J. Animal Cell Culture. Panima.

2. Freshney, I. Culture of Animal Cell. John Wiley.

3. Martin, C. (Ed). Animal Cell Culture Techniques. Springer.

4. Mather and Barnes. (Ed). Methods in Cell Biology. Vol. 5-7, Animal Cell Culture Method.

Academic Press.

o

Paul, J. Animal Tissue Culture.
6. Butler, M. and Dawson, M. Lab Fax : Cell Culture. Bios Scientific Publications.
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MOHANLAL SUKHADIA UNIVERSITY, UDAIPUR
B. Sc. BIOTECHNOLOGY SEMESTER -I1 (2016-17)

Paper I11: Core Course 6 (B2CTO6CHEOQ2): Chemistryll
Chemical Energetics, Equilibria & Functional Organic Chemistry-I
(Theory)
(Credits: Theory-4, Practicals-2)
Credit hours: 60

UNIT | 10 Credit hours
Chemical Energetics
Review of thermodynamics and the Laws of Thermodynamics.

Important principles and definitions of thermochemistry. Concept of standard state and standard
enthalpies of formations, integral and differential enthalpies of solution and dilution. Calculation
of bond energy, bond dissociation energy and resonance energy from thermochemical data.
Variation of enthalpy of a reaction with temperature — Kirchhoff’s equation.

Statement of Third Law of thermodynamics and calculation of absolute entropies of substances.

UNIT 11 20 Credit hours

Chemical Equilibrium:

Free energy change in a chemical reaction. Thermodynamic derivation of the law of chemical
equilibrium. Distinction between G and G°, Le Chatelier’s principle. Relationships between Kp,
Kc and Kx for reactions involving ideal gases.

lonic Equilibria:

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of
ionization, ionization constant and ionic product of water. lonization of weak acids and bases, pH
scale, common ion effect. Salt hydrolysis- calculation of hydrolysis constant, degree of
hydrolysis and pH for different salts. Buffer solutions. Solubility and solubility product of
sparingly soluble salts — applications of solubility product principle.

UNIT I 8 Credit hours

Functional group approach for the following reactions (preparations & reactions) to be studied in
context to their structure.
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Aromatic hydrocarbons

Preparation (Case benzene): from phenol, by decarboxylation, from acetylene, from benzene
sulphonic acid.

Reactions: (Case benzene): Electrophilic substitution: nitration, halogenation and sulphonation.
Friedel-Craft’s reaction (alkylation and acylation) (upto 4 carbons on benzene). Side chain
oxidation of alkyl benzenes (upto 4 carbons on benzene).

UNIT IV 8 Credit hours
Alkyl and Aryl Halides

Alkyl Halides (Upto 5 Carbons) Types of Nucleophilic Substitution (SN1, SN2 and SNi)
reactions.

Preparation: from alkenes and alcohols.

Reactions: hydrolysis, nitrite & nitro formation, nitrile & isonitrile formation. Williamson’s ether
synthesis: Elimination vs substitution.

Aryl Halides Preparation: (Chloro, bromo and iodo-benzene case): from phenol, Sandmeyer &
Gattermann reactions.

Reactions (Chlorobenzene): Aromatic nucleophilic substitution (replacement by —OH group) and
effect of nitro substituent. Benzyne Mechanism: KNH2/NH3 (or NaNH2/NH3).

Reactivity and Relative strength of C-Halogen bond in alkyl, allyl, benzyl, vinyl and aryl halides.

UNIT V 14 Credit hours

Alcohols, Phenols and Ethers (Upto 5 Carbons)

Alcohols: Preparation: Preparation of 1°, 2° and 3° alcohols: using Grignard reagent, Ester
hydrolysis, Reduction of aldehydes, ketones, carboxylic acid and esters.

Reactions: With sodium, HX (Lucas test), esterification, oxidation (with PCC, alk. KMnO4,
acidic dichromate, conc. HNO3). Oppeneauer oxidation Diols: (Upto 6 Carbons) oxidation of
diols. Pinacol-Pinacolone rearrangement.

Phenols: (Phenol case) Preparation: Cumene hydroperoxide method, from diazonium salts.
Reactions: Electrophilic substitution: Nitration, halogenation and sulphonation. Reimer-Tiemann
Reaction, Gattermann-Koch Reaction, Houben—Hoesch Condensation, Schotten — Baumann
Reaction.
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Ethers (aliphatic and aromatic): Cleavage of ethers with H

Aldehydes and ketones (aliphatic and aromatic): (Formaldehye, acetaldehyde, acetone and
benzaldehyde)

Preparation: from acid chlorides and from nitriles.

Reactions — Reaction with HCN, ROH, NaHSO3, NH2-G derivatives. lodoform test. Aldol
Condensation, Cannizzaro’s reaction, Wittig reaction, Benzoin condensation. Clemensen
reduction and Wolff Kishner reduction. Meerwein-Pondorff Verley reduction.

Reference Books:

T. W. Graham Solomons: Organic Chemistry, John Wiley and Sons.

Peter Sykes: A Guide Book to Mechanism in Organic Chemistry, Orient Longman.

I.L. Finar: Organic Chemistry (Vol. 1 & I1), E. L. B. S.

R. T. Morrison & R. N. Boyd: Organic Chemistry, Prentice Hall.

Arun Bahl and B. S. Bahl: Advanced Organic Chemistry, S. Chand.

G. M. Barrow: Physical Chemistry Tata McGraw Hill (2007).

G. W. Castellan: Physical Chemistry 4th Edn. Narosa (2004).

J. C. Kotz, P. M. Treichel & J. R. Townsend: General Chemistry Cengage Lening India
Pvt. Ltd., New Delhi (2009).

B. H. Mahan: University Chemistry 3rd Ed. Narosa (1998).

R. H. Petrucci: General Chemistry 5th Ed. Macmillan Publishing Co.: New York (1985).

A.l. Vogel: Textbook of Practical Organic Chemistry, 5th edition, Prentice-Hall.
F. G. Mann & B. C. Saunders, Practical Organic Chemistry, Orient Longman (1960).
B.D. Khosla, Senior Practical Physical Chemistry, R. Chand & Co.
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MOHANLAL SUKHADIA UNIVERSITY, UDAIPUR
B. Sc. BIOTECHNOLOGY SEMESTER -I1 (2016-17)

Ability Enhancement Compulsory Course
AECC: B2ZAECCO02EC: Environmental Science

Unit 1: Introduction to environmental studies

e Multidisciplinary nature of environmental studies;
e Scope and importance; Concept of sustainability and sustainable development.

Unit 2: Ecosystems (2 lectures)

e What is an ecosystem? Structure and function of ecosystem; Energy flow in an
ecosystem: food chains, food webs and ecological succession. Case studies of the
following ecosystems :

a) Forest ecosystem

b) Grassland ecosystem

c) Desert ecosystem

d) Agquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)

(6 lectures)

Unit 3: Natural Resources : Renewable and Non-renewable Resources

e Land resources and landuse change; Land degradation, soil erosion and desertification.

e Deforestation: Causes and impacts due to mining, dam building on environment,
forests, biodiversity and tribal populations.

e Water : Use and over-exploitation of surface and ground water, floods, droughts,
conflicts over water (international & inter-state).

e Energy resources : Renewable and non renewable energy sources, use of alternate
energy sources, growing energy needs, case studies.

(8 lectures)

Unit 4: Biodiversity and Conservation

e Levels of biological diversity : genetic, species and ecosystem diversity;
Biogeographic zones of India; Biodiversity patterns and global biodiversity hot spots

¢ India as a mega-biodiversity nation; Endangered and endemic species of India

e Threats to biodiversity : Habitat loss, poaching of wildlife, man-wildlife conflicts,
biological invasions; Conservation of biodiversity : In-situ and Ex-situ conservation
of biodiversity.

e Ecosystem and biodiversity services: Ecological, economic, social, ethical,
aesthetic and Informational value.

32



Unit 5: Environmental Pollution (8 lectures)

Environmental pollution : types, causes, effects and controls; Air, water, soil
and noise pollution
Nuclear hazards and human health risks
Solid waste management : Control measures of urban and industrial waste.
Pollution case studies.
(8 lectures)

Unit 6: Environmental Policies & Practices

Climate change, global warming, ozone layer depletion, acid rain and impacts on
human communities and agriculture
Environment Laws: Environment Protection Act; Air (Prevention & Control of
Pollution) Act; Water (Prevention and control of Pollution) Act; Wildlife Protection
Act; Forest Conservation Act. International agreements: Montreal and Kyoto
protocols and Convention on Biological Diversity (CBD).
Nature reserves, tribal populations and rights, and human wildlife conflicts in Indian
context.

(7 lectures)

Unit 7: Human Communities and the Environment

Human population growth: Impacts on environment, human health and welfare.
Resettlement and rehabilitation of project affected persons; case studies.
Disaster management : floods, earthquake, cyclones and landslides.
Environmental movements : Chipko, Silent valley, Bishnois of Rajasthan.
Environmental ethics: Role of Indian and other religions and cultures in
environmental conservation.

Environmental communication and public awareness, case studies (e.g., CNG
vehicles in Delhi).

Unit 8: Field work

Visit to an area to document environmental assets: river/ forest/ flora/fauna, etc.
Visit to a local polluted site-Urban/Rural/Industrial/Agricultural.

Study of common plants, insects, birds and basic principles of identification.
Study of simple ecosystems-pond, river, Delhi Ridge, etc.
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Suggested Readings:

10.

1.

12.

Carson, R. 2002. Silent Spring. Houghton Mifflin Harcourt.

Gadgil, M., & Guha, R. 1993. This Fissured Land: An Ecological History of India.
Univ. of California Press.

Gleeson, B. and Low, N. (eds.) 1999. Global Ethics and Environment, London,
Routledge.

Gleick, P. H. 1993. Water in Crisis. Pacific Institute for Studies in Dev.,
Environment & Security. Stockholm Env. Institute, Oxford Univ. Press.
Groom, Martha J., Gary K. Meffe, and Carl Ronald Carroll. Principles of
Conservation Biology. Sunderland: Sinauer Associates, 2006.

Grumbine, R. Edward, and Pandit, M.K. 2013. Threats from India’s Himalaya
dams. Science, 339: 36-37.

McCully, P. 1996. Rivers no more: the environmental effects of dams (pp. 29-64).
Zed Books.

McNeill, John R. 2000. Something New Under the Sun: An Environmental
History of the Twentieth Century.

Odum, E.P., Odum, H.T. & Andrews, J. 1971. Fundamentals of Ecology.
Philadelphia: Saunders.

Pepper, I.L., Gerba, C.P. & Brusseau, M.L. 2011. Environmental and Pollution
Science. Academic Press

Rao, M.N. & Datta, A.K. 1987. Waste Water Treatment. Oxford and IBH
Publishing Co. Pvt. Ltd.

Raven, P.H., Hassenzahl, D.M. & Berg, L.R. 2012. Environment. 8th edition. John
Wiley & Sons.
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