M.SC BIOTECHNOLOGY (5 –YEARS) INTEGRATED COURSE)

III & IV SEMESTERS W.E.F.2010-11


Semester -III
BT1-301

Animal Physiology

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

NOTE: Seven questions will be set in all. Question No.1 comprising of objective/short answer type questions from the entire syllabus, will be compulsory. The remaining six questions will be set taking three questions from each unit. The candidates will be required to attempt Q.No.1 & four others selecting two questions from each unit. All questions carry equal marks.

UNIT-1

Digestive system: Types of nutrition, ingestion, digestion, absorption, and assimilation, BMR.

Cardiovascular System: Types of circulatory systems, Composition of Blood, blood coagulation, Haemopoiesis, blood volume, blood pressure, control of blood pressure, cardiac cycle, origin and conduction of heart beat, control of heart beat, ECG – its principle and significance

Respiratory system: transport of gases, exchange of gases, neural and chemical regulation of respiration. 

Excretory system: excretory products, kidney, structure of nephron, urine formation, urine concentration, micturition, osmoregulation


      UNIT-2
Nervous system: Neurons, generation and transmission of nerve impulse neurotransmitors 

Muscle physiology:  Types of muscular tissue, ultrastructure of myofibrillar filaments, neuro muscular junctions, physical and chemical changes in muscle contraction, energy for muscle contraction, Cori’s cycle

Endocrinology: Endocrine glands and their functions, basic mechanism of Peptide and steroid hormones, 

Reproduction: Menstrual and oestrual cycle, implantation, gestation, parturition

Suggested reading:

1. Guyton Medical Physiology Textbook By Guyton and Hall
2. C. C. Chatterji, Human Physiology

3. Human physiology: the basis of medicine V Higgins Edited by Gillian Pocock, Christopher D Richards. Published by Oxford University Press, 2004, ISBN 0198585276 

4. Ross & Wilson, Anatomy & Physiology in Health & Illness, Churchill 

5. Livingstone.Tortora GJ, & Anagnodokos NP, Principles of Anatomy & Physiology, Harper & Rave Publishers, New Delhi.

6. Keele, C.A., Niel, E and Joels N, Samson Wright’s Applied Physiology, Oxford University Press
BT1-302

Enzymology

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

NOTE: Seven questions will be set in all. Question No.1 comprising of objective/short answer type questions from the entire syllabus, will be compulsory. The remaining six questions will be set taking three questions from each unit. The candidates will be required to attempt Q.No.1 & four others selecting two questions from each unit. All questions carry equal marks. 

UNIT-1

Enzymes: Historical perspectives, general characteristics, nomenclature & classification, significance of numbering system, holoenzyme, apoenzyme, coenzymes, cofactors, activators, inhibitors, active site, metallo-enzymes, isoenzymes, monomeric enzymes, oligomeric enzymes, multifunctional enzyme and multi-enzyme complexes. Enzyme specificity. Measurement and expression of enzyme activity: Enzyme assay, enzyme units, enzyme turn over number and specific activity.

Role of cofactors in enzyme catalysis: NAD/NADP, FMN/FAD, coenzyme A, biocytin, Vitamin B12 Coenzyme, lipoamide, TPP, pyridoxal phosphate, tetrahydrofolate and metal ions with special emphasis on coenzyme functions

Enzyme catalysis: 

Reaction co-ordinate diagram, transition state, Acid-base catalysis, covalent catalysis, proximity and orientation effects, strain and distortion theory. Mechanism of action of chymotrypsin, carboxypeptidase,and ribonuclease. 

Enzyme Purification: 

Methods of isolation of enzymes, purification of enzymes - ammonium sulfate precipitation, molecular-sieving, ion-exchange chromatography, affinity chromatography, criteria of homogeneity and determination of molecular weight of enzyme. 

UNIT-2

Enzyme Kinetics: 

Factors affecting enzyme activity- enzyme concentration, substrate concentration, pH and temperature. Derivation of Michaelis - Menten equation for uni-substrate reactions. Km and its significance. Lineweaver-Burk plot. Importance of Kcat/Km. Bi-substrate reactions- brief introduction of sequential and ping-pong mechanisms with examples. Reversible (competitive, non-competitive and uncompetitive inhibitions) and irreversible inhibition. Determination of Km & Vmax in the presence and absence of inhibitor. 

Enzyme regulation:

Feed back inhibition, Allosteric enzymes. Covalently modulated enzymes. Zymogen activation. 

Immobilized enzymes:

Advantages, methods of immobilization - Adsorption, ionic binding, covalent coupling, cross-linking, entrapment, microencapsulation etc. Applications of immobilized enzymes (A brief account). Industrial applications of enzymes (Production of glucose from starch, cellulose and dextran; use of lactase in dairy industry; production of glucose-fructose syrup from sucrose; use of protease in food, detergent and leather industry). 

Suggested reading

1. Enzymes: Biochemistry, Biotechnology and Clinical Chemistry by Trevor Palmer (2001) Horwood Publishing.

2. Fundamentals of Enzymology, 3rd edition, by Nicholas C. Price and Lewis Stevens (1999) Oxford U.

3. The Chemical Kinetics of Enzyme action by K.J. Laidler and P.S. Bunting, Oxford University Press London.

4. Structure and mechanism in Protein Science, 2nd edition, by Alan Fersht (1999). W.H. Freeman and Co., NY

BTI-303

Microbial Genetics

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

NOTE: Seven questions will be set in all. Question No.1 comprising of objective/short answer type questions from the entire syllabus, will be compulsory. The remaining six questions will be set taking three questions from each unit. The candidates will be required to attempt Q.No.1 & four others selecting two questions from each unit. All questions carry equal marks. 

Unit-1
Prokaryotic Genomes: Physical organization of bacterial genomes (Structure of the bacterial nucleoid, Replication and partitioning of the bacterial genome).

DNA replication: Mechanism of DNA replication-conservayive.semiconservative and dispersive types, experimental evidence for semiconservative replication, enzymes and accessory proteins, proof reading, inhibitors in prokaryotic replication. 
Mutations: Spontaneous and induced (physical and chemical mutagens), DNA repair mechanisms Direct repair- photolyase and Ada, Mismatch repair- mutSLH, Recombinational repair- recA, recFOR, recBCD, SOS and translation synthesis- umuCD, Mutator genes. Molecular mechanisms of mutations: Point mutations, base substitution-transition and transversion (framshift mutations deletion, addition), 

Unit-2

Genetic Transformation: Griffith's Experiment, Genetic change: transformation, transduction, conjugation, plasmids.
Mechanism of genetic exchange: Plasmid and bacterial sex, Types of plasmids (F Plasmid : a Conjugate plasmid’, Mobilization of Non-conjugative plasmid, R plasmid, Col plasmid Copy number and incompatibility), Episomes. Transposable elements (Insertion sequence and transposons, Integrons and Antibiotic-Resistance cassettes, Multiple Antibiotic Resistant bacteria, Mu–virus);

Bacteriophages: Stages in the Lytic Life Cycle of a typical phage, Properties of a phage infected bacterial culture, Specificity in phage infection, E. coli PhageT4, E.coli Phage T7, E.coli phage lambda, Immunity to infection, Prophage integration, Induction of prophage,  Prophage excision, Repressor, Structure of the operator and binding of the repressor and the Cro product, Decision between the lytic and lysogenic Cycles, Transducing phages, E.coli phage phiX174, filamentous DNA phages, Single stranded RNA phages, The lysogenic Cycle. 

Suggested readings

1. Maloy et al 1994, Microbial genetics, Jones & Barlett publishers

2. Dale JW 1994, Molecular Genetics of Bacteria, John Wiley & sons

3. Lewin 2002, Gene IX oxford University Press

4. Hayes W, Bacterial & Viral Genetics

5. General microbiology (Vth edi) Stanier, Ingraham, Wheelis & Painter
6. Dubey & Maheshwari , Text book of Microbiology
BTI-304

Introduction to Computer

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

NOTE: Seven questions will be set in all. Question No.1 comprising of objective/short answer type questions from the entire syllabus, will be compulsory. The remaining six questions will be set taking three questions from each unit. The candidates will be required to attempt Q.No.1 & four others selecting two questions from each unit. All questions carry equal marks. 

Unit-1

Operating System: Definition, Functions, Process Management, Multiprogramming, Multitasking, Multiprocessing, Time sharing, Memory Management, Uni-programming, Memory model, Multiprogramming Memory Model, Virtual Memory, Security, Some popular O.S., Ms-DOS, Microsoft Windows, Unix

Office Operation: Microsoft Word-concept of toolbar, character, paragraph & document formatting, drawing toolbar, Header, Footer, Document editing, Page setup, short cut Keys, Text and graphics 

Microsoft Excel-Concept of spreadsheet, Creating worksheet, Well formatted documents, concept of row, column, cell and formula bar, using function, using shortcuts, charts, conditional formatting 

PowerPoint- Slide presentation, slide layout, Design, custom animation

Unit-2
Database Management System-Need of database, data models-Hierarcical, Network, Relational, Object Oriented, Main components of DBMS-DDL, DML.

Introduction to Programming Algorithm, Flowchart, Pseudocode, Fundamentals of C Character set, keywords, identifiers, data types, constants, symbolic constants, escape sequences, variables. Arithmetic, relational & logical operators, type conversions in expressions.

Input/output

Printf(), scanf(), getchar(), putchar(), gets(), puts(), enum, sizeof() operator

Formatting input/output

Control Structures & Array

If, if..else, nested if, switch statement, while loop , do.. while loop , for

loop, continue & break statement

Array- declaration, initialization of One dimensional & two

dimensional array, character array, strlen(), strcpy(), strcmp(), strcat().

Suggested reading:

1. Let us C by Yashwant 

2. Ms Office BPB publications

3. Operating System by Galvin

4. C-Language by Gotfried   Schwan’s series

BTI-305

BioMathematics

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

NOTE: Seven questions will be set in all. Question No.1 comprising of objective/short answer type questions from the entire syllabus, will be compulsory. The remaining six questions will be set taking three questions from each unit. The candidates will be required to attempt Q.No.1 & four others selecting two questions from each unit. All questions carry equal marks. 

Unit 1

Complex Numbers: Introduction, Operations on complex numbers, Complex conjugate, Modules and argument of complex number and simple examples on it.,.4 DE MOIVRE’S Theorem., Simple examples on above theorem ,th n roots of a complex number and simple examples on it.

Matrices: Definition and types of Matrices, Algebra of Matrices (addition, subtraction, scalar multiplication and multiplication of matrices), Examples on operation of Matrices, Inverse of a matrix by a ad joint method, Rank of a Matrix (Definition) and examples, System of Linear equation, Non homogenean, Homogenean with examples, Eigen values and eigen vectors with simple examples
Unit 2

Differential equation: Definition of ordinary differential equation and degree, order of differential equation Exact differential equation with simple examples, Linear differential equation dy/dx+py =Q method of solution with simple examples. Bernoulli’s differential equation with examples, Application of differential equation i) Growth and decay problems ii) Newton’s law of cooling with examples.

Partial differentiation: Introduction, Simple examples on evaluation of partial derivatives, Composite function with examples, Homogenous function (Definition), Euler’s theorem for first and second order., Simple examples on above theorems., Extreme values with examples., Lagrange’s method of undetermined multipliers (with proof), Examples on above method.

Suggested reading:

1. Partial Differential Equation by IN Sneiden

2. Matrices by Shanti Narayan 

3. Complex Variables by Shanti Narayan 

4. Ordinary Differential Equation by Saplay & Ross
BTI-306

Lab Course-VI

Max. Marks: 50

Time allowed: 6 hours
(Two Sessions) 

Practicals:

1. Estimation of protein by biuret / Lowry method 

2. Assay of acid phosphatase activity from germinating mungbean seeds.

3. Calculation of specific activity of acid phosphatase.

4. Effect of enzyme concentration on enzyme activity.

5. Effect of substrate concentration on acid phosphatase activity and determination of its Km value.

6. Effect of pH on enzyme activity and determination of optimum pH.

7. Effect of Temperature on Enzyme activity.

8. Partial purification of enzyme by ammonium sulphate fractionation.

9. Inhibition of Acid phosphatase by heavy metals

10. Separation of serum from blood. 

11. Qualitative analysis of sugar, protein, ketone bodies and bile pigments in urine.

12. Determination of blood urea.

13.  Determination of blood  uric acid. 

14. Determination of blood creatinine. 

15. Estimation of blood cholesterol.

16. TLC/DLC/ESR

Suggested reading:

1. Introductory Practical Biochemistry by S.K.Sawhney & R. Singh (2000). Narosa Publishers

2. Practical Biochemistry by David Plummer (1990). Tata Mc-Graw Hill

3. Biochemical Methods by Sadasivam & Manickam (1996) New Age International (P) Ltd.

4. Modern Experimental Biochemistry, 3rd edition, by R. Boyer (2002) Addison-Wesley Longman.

5. A Lab. Manual in Biochemistry by J. Jayaraman (1996) New Age International (P) Ltd.

BTI-307

Lab Course-VII

Max. Marks: 75

Time allowed: 6 Hours
(Two Sessions) 

Practicals:

1. Three Exercise based on each of the following as per theory syllabus:

(a) Complex numbers

(b) Matrices

(c) Differential equation

(d) Partial differentiation

2. Exercises based on C and MS office

3. DNA isolation from microorganisms

4. Plasmid isolation from bacteria

5. Isolation of bacterial RNA

6. Bacterial transformation
Semester-IV




BTI-401

Plant Physiology

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

NOTE: Seven questions will be set in all. Question No.1 comprising of objective/short answer type questions from the entire syllabus, will be compulsory. The remaining six questions will be set taking three questions from each unit. The candidates will be required to attempt Q.No.1 & four others selecting two questions from each unit. All questions carry equal marks.

Unit 1
Photosynthesis: Introduction and significance, structure of chloroplast, photosynthetic pigments, Light and dark reaction 

Respiration: Introduction and significance, Aerobic and anaerobic respiration, Glycolysis, Citric acid cycle; plant mitochondrial electron transport and ATP synthesis. 

Mineral Nutrition: Essential micro and macro elements and their role in plant growth, nitrogen metabolism-a brief account

Unit 2
Growth and development: Introduction and phases of growth, role of growth hormones (Auxins, Gibberellins, Cytokinins, Ethylenes, Abscisic acid) Photoperiodism and Physiology of Flowering. 
Plant water relation: Importance of water and its physical properties, diffusion, osmosis, absorption and transport of water in plants, transpiration and physiology of opening and closing of stomata. 

Stress physiology: Abiotic (water, temperature and salt) stresses; An introduction to responses of plants to biotic (pathogen and insects) stresses.
Suggested reading 

1. Buchanan BB,Gruissem,W and Jones RL (2000) Biochemistry and Molecular Biology of Plants.American Society of Plant Physiologists, Maryland, USA

2. Davies, Peter J(1995) Plant Hormones: Physiology, Biochemistry and Molecular Biology.2nd edition, Kluwer Academic Publishers, The Netherlands

3. Noggle, GR and Fritz GJ (1983) Introductory Plant Physiology, Prentice-Hall of India Pvt Ltd, New Delhi,2nd Ed 7th reprint 1993

4. Salisbury, FB and Ross CW (1992) Plant physiology.4th ed, Wadsworth Publishing Co Belmont, California, USA

5. Taiz L and Zeiger,E (1998) Plant Physiology,2nd ed Sinauer Associates,  Inc.,Publishers,Massachusetts,USA.

6. Wilkins,MB (1987) Advanced Plant Physiology,ELBS,Longman,England.

BTI-402

Metabolism

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

NOTE: Seven questions will be set in all. Question No.1 comprising of objective/short answer type questions from the entire syllabus, will be compulsory. The remaining six questions will be set taking three questions from each unit. The candidates will be required to attempt Q.No.1 & four others selecting two questions from each unit. All questions carry equal marks. 

UNIT-1

Bioenergetics: 

Concept of free energy, standard free energy, relation between equilibrium constant and standard free energy change and coupled reactions. Biological oxidation-reduction : redox potentials, relation between standard reduction potentials and free energy change (numericals included). High-energy compounds: phosphate group transfer potential, free energy of hydrolysis of ATP, PEP and glucose-6 phosphate along with reasons for high ∆G. 

Carbohydrate Metabolism: 

Reactions and energetics of glycolysis. Alcoholic and lactic acid fermentations. Feeder pathways, Entry of fructose into glycolysis. Reactions and energetics of TCA cycle. Regulation of glycolysis and TCA cycle. Gluconeogenesis. Glycogenesis and glycogenolysis.  Reactions and physiological significance of pentose phosphate pathway.

Electron Transport Chain and Oxidative Phosphorylation: Structure of mitochondria, organization and sequence of electron carriers, sites of ATP production, inhibitors of electron transport chain. Oxidative phosphorylation: chemiosmotic theory, structure of ATP synthase, Inhibitors and uncouplers of oxidative phosphorylation. Transport of reducing equivalents from cytosol into mitochondria.

UNIT-2

Lipid Metabolism: 

Introduction, hydrolysis of triacylglycerols, activation of fatty acids, transport of fatty acyl CoA into mitochondria, beta-oxidation of saturated, and odd chain fatty acidss. ATP yield from fatty acid oxidation. Biosynthesis of saturated fatty acids. triglycerides. 

Metabolism of ketone bodies. 

Amino acid Metabolism: 

General reactions of amino acid metabolism: transamination, oxidative and non-oxidative deamination and decarboxylation. Urea cycle. Glycogenic and ketogenic amino acids. Biosynthesis of aromatic amino acids. Glucose-Alanine cycle. 

Nucleotide Metabolism: 

Sources of the atoms in the purine and pyrimidine molecules, denovo biosynthesis and degradation of purine and pyrimidine nucleotides, Regulation of purine and pyrimidine biosynthesis. Salvage pathways of purines and pyrimidines. 

Suggested reading:

1. Lehninger: Principles of Biochemistry, 3rd edition, by David L. Nelson and M.M. Cox (2000) Maxmillan/ Worth publishers.

2. Fundamentals of Biochemistry by Donald Voet and Judith G Voet (1999). John Wiley & Sons, NY 

3. Biochemistry, 2nd edition, by R.H. Garrett and C.M. Grisham (1999). Saunders College Publishing, NY.

4. Outlines of Biochemistry by E.E.Conn, P.K.Stumpf, G. Bruenimg and Ray H.Doi (1987). John Wiley & Sons, NY 

5. Biochemistry, 2nd edition, by Laurence A. Moran, K.G. Scrimgeour, H. R. Horton, R.S. Ochs and J. David Rawn (1994), Neil Patterson Publishers Prentice Hall.

BTI-403

Cytochemistry & Histochemistry

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

NOTE: Seven questions will be set in all. Question No.1 comprising of objective/short answer type questions from the entire syllabus, will be compulsory. The remaining six questions will be set taking three questions from each unit. The candidates will be required to attempt Q.No.1 & four others selecting two questions from each unit. All questions carry equal marks. 

Unit-1

Scope of cytochemistry 
Principles, Instrumentation and application of microscopy

1. Light microscopy 

2. Phase contrast microscopy 

3. Fluorescence microscopy 

4. Confocal microscopy 

5. Transmission Electron microscopy 

6. Scanning Electron microscopy

Unit-2

Scope of histochemistry

Methodology and instrumentation
1. Fixatives Types and choice 

2. Tissue processing techniques for light microscope 

3. Tissue processing techniques for election microscopy (SEM and TEM).

4. Classification and chemistry of biological stains. General and specific vital stains and fluorochromes

5. Types of microtomes-Rotary, Sledge, Freezing Cryostat and Ultratomes
6. Detection and localization of primary metabolites- Carbohydrates (PARS reaction), Proteins (Coomassie brilliant blue staining), Lipids (Sudan Black method). Brief mention about other methods also.

7. Enzyme histochemistry (General design and applications)
Suggested readings 

1. Gary, P. 1964. Hand Book of basic microtechnique, John Wiley & Sons, New York.

2. Harris, Electron microscopy in Biology

3. Kierman, J.A. 1999. Histological and Histochemical Methods. Butterworth Publications, London

4. Pearse, histochemistry, Vol. I and Vol.II.

BTI-404

Anatomy

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

NOTE: Seven questions will be set in all. Question No.1 comprising of objective/short answer type questions from the entire syllabus, will be compulsory. The remaining six questions will be set taking three questions from each unit. The candidates will be required to attempt Q.No.1 & four others selecting two questions from each unit. All questions carry equal marks. 

UNIT-1

Comparative account of various systems in chordates (with particular reference to Labeo, Frog, Lizard, Pigeon and rat)

Integument and its derivatives: general structure and function of skin and its derivatives: Glands, scales, horns, claws, nails, hoofs, feathers and hairs

Circulatory system: General plan of circulation in various groups, Comparative account of heart

 Respiratory system: Comparative account of respiratory organs

UNIT-2

Urinogenital system: Evolution of urinogenital system in vertebrate series, Comparative account of urinogenital system

Nervous system: Comparative anatomy of the brain. Nerves-cranial, peripheral and autonomous nervous systems

Sense organs: Eye, ear, Lateral line system, Jacobsons’ organ

Suggested Reading:

1. Alexander, R.M. The Chordata. Cambridge University Press,London.

2. Carter, G.S. Structure and habit in vertebrate evolution. Sedwick and Jackson, London.

3. Kingsley, J.S. Outlines of comparative autonomy of vertebrates.Central Book Depot, Allahabad.

4. Kent, C.G. Comparative anatomy of vertebrates.

5. Smith, H.S. Evolution of chordate structure. Hold Rinehart and Winstoin Inc., New York.

6. Romer, A.S. Vertebrate Body, III Ed. W.B. Saunders Co.,Philadelphia

7. Young, J.Z. Life of vertebrates. The Oxford University Press,London

8. Weichert, C.K. and Presch, W. Elements of Chordate anatomy.4th Edn. McGraw Hill Book Co., New York.

9. Kent, G. C. and R.K. Carr.  2001.  Comparative anatomy of the vertebrates. 9th edition. McGraw Hill Publ., Boston, MA.  524 pp.

BTI-405

English

Max. Marks: 65

Internal assessment: 10

Time: 3 hours

Text Book









35

The following text is prescribed for intensive study:

1. Following essays from Ideas Aglow edited by Dinesh Kumar and V.B. Abrol (Publication Bureau, Kurukshetra University, Kurukshetra)

a) C.E.M.  Joad :Our Civilization

b) Jayant V. Narlikar: It’s  Question Time

c) N.Ram :An Interview with Christiaan Barnard

d) B.R. Ambedkar:Untouchability and the Caste System

e) Huck Gutman:Inhumanisation of  War

f) Amartya Sen:Seven Types of Gender Inequality


General English







30

1.
Translation from English to Hindi






2.
Precis










3.
Official Correspondence: Letter Writing

Scheme of question paper
The paper will have seven questions as per details given below

Q.1.
The candidate will be asked to answer comprehension questions based on an extract from the text book. There will be internal choice.

   1 X 10=10
Q.2.
The candidate will be asked to explain with reference to the context an extract from the text book. There will be internal choice.



         5
Q.3.
There will be five short answer type questions based on the text book. The candidates will be asked to give answers in about 30 words each. There will be internal choice.






2 X 5 =10


Q.4.
There will be two essay type questions based on the text book with internal choice.









10











Q.5.
Translation of a passage of about 10 sentences from English to Hindi          10
Q.6.
Précis:
The candidates will be required to summarize a given passage in contemporary English of about 250 words to one-third of its length and also give it a suitable heading.







10 
Q.7.
The candidate will be asked to write an official letter. There will be internal choice.









          10
BTI-406

Lab Course- VIII

Max. Marks: 50

Time allowed: 6 hours 
(two sessions) 

Practicals:

1. Estimation of nitrogen by micro-Kjeldahl method/Nessler`s reagent.

2. Estimation of blood glucose calorimetrically.

3. Estimation of ascorbic acid by titrimetric method.

4. Preparation of starch from potato and its hydrolysis by salivary amylase

5. Determination of achromatic point for salivary amylase.

6. Isolation of total lipids by Folch method. 

7. Titration of amino acids and determination of pK value

8. Demonstration of osmosis and plasmolysis and imbibition

9. Isolation of photosynthetic pigments by chromatography

10. Study of effects of conc. Of co2 and quality of light on the rate of photosynthesis

11. Demonstration of aerobic and anaerobic respiration

12. Demonstration of rate of plant growth by Arc Auxanometer method

13. Study of transpiration by Four leaf method and Cobalt chloride method

14. Demonstration of Transpiration by Ganong’s Potometer method.

Suggested reading:

1. Introductory Practical Biochemistry by S.K.Sawhney & R. Singh (2000). Narosa Publishers

2. Practical Biochemistry by David Plummer (1990). Tata Mc-Graw Hill

3. Biochemical Methods by Sadasivam & Manickam (1996) New Age International (P) Ltd.

BTI-407

Lab Course- IX

Marks: 50

Time: 6 hours 

Practicals:

1. Tissue fixation, Processing and sectioning

2. Staining and permanent slide preparation

3. Detection of carbohydrates/ Lipids/ mucopolysaccharides/nucleic acids /proteins

4. Dissection  Labeo, Lizard and Rat so as to expose various systems

Suggested readings 

1. Gary, P. 1964. Hand Book of basic micro technique, John Wiley & Sons, New York.

2. Harris, Electron microscopy in Biology

3. Kierman, J.A. 1999. Histological and Histochemical Methods. Butterworth Publications, London

4. Pearse, histochemistry, Vol. I and Vol.II.

5. Fishbeck, D. W. and A. Sebastiani.  2001.  Comparative Anatomy Manual of Dissection.  Morton Publ. Co., CO.
