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Enclosure- I 

Shree Manibhai Virani and Smt.Navalben Virani Science College,Rajkot 

(Autonomous) 

Affiliated to Saurashtra University, Rajkot 
 

Department of Biochemistry 

B.Sc. BIOCHEMISTRY Syllabi for Semester III & IV 
 

SEMESTER -III 

16UBCCC08 Core -6: Enzymology 4 Hrs/wk 4 Credits 
 

Objectives: 

To enable students to  

1. Know fundamentals of enzyme structure, function, mechanism and kinetics of soluble 

and immobilized enzymes.  

2. Understand regulation, current applications and future potential of enzymes. 

 

Unit 1: Introduction to enzymes Features of enzyme catalysis                                  [9 Hrs] 

 Nature of enzymes - protein and non-protein (ribozyme).     

 Cofactor and prosthetic group, apoenzyme, holoenzyme. 

 IUBMB classification of enzymes. 

 Factors affecting the rate of chemical reactions,  

 collision theory, activation energy and transition state theory,  

 Catalysis, reaction rates and thermodynamics of reaction. 

 Catalytic power and specificity of enzymes (concept of active site),  

 Fischer’s lock and key hypothesis, 

 Koshland’s induced fit hypothesis. 

 

Unit 2: Enzyme kinetics                                                                                                 [9 Hrs] 

 Relationship between initial velocity and substrate concentration, 

 steady state kinetics, 

 Equilibrium constant - monosubstrate reactions. 

 Michaelis-Menten equation, Lineweaver-Burk plot, Eadie-Hofstee and Hanes plot. 

Km and Vmax, Kcat and turnover number. 

 Effect of pH, temperature and metal ions on the activity of enzyme. 

 Types of bi bi reactions (sequential – ordered and random, ping pong reactions). 

 Differentiating bi substrate mechanisms (diagnostic plots, isotope exchange). 

 

Unit 3: Role of coenzymes  and Mechanism of action of enzymes                           [10 Hrs] 

 Role of coenzymes in enzyme reactions:TPP, FAD, NAD, pyridoxal phosphate, 

biotin, coenzyme A, tetrahydrofolate, lipoic acid. 

 General features - proximity and orientation, strain and distortion, acid base and 

covalent 

 Catalysis (chymotrypsin, lysozyme).  

 Metal activated enzymes and metalloenzymes,  
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 Transition state analogues 

 

Unit 4: Enzyme inhibition and Regulation of enzyme activity                                [10 Hrs] 

 Reversible inhibition (competitive, uncompetitive, non-competitive, mixed and 

substrate). 

 Mechanism based inhibitors - antibiotics as inhibitors. 

 Control of activities of single enzymes (end product inhibition) and metabolic 

pathways, 

 Feedback inhibition (aspartate transcarbomoylase), 

 Reversible covalent modification phosphorylation (glycogen phosphorylase). 

 Proteolytic cleavage- zymogen.  

 Multienzyme complex as regulatory enzymes.  

 Occurrence and isolation, phylogenetic distribution and properties (pyruvate 

dehydrogenase, fatty acyl synthase)  

 Isoenzymes - properties and physiological significance (lactate dehydrogenase). 

 

Unit 5: Applications of enzymes                                                                                  [10 Hrs] 

 Clinical and diagnostics Application of enzymes (SGPT, SGOT, creatine kinase, 

alkaline and acid phosphatases), enzyme therapy (Streptokinase). enzyme 

immunoassay (HRPO),  

 Application of enzymes in industries-  

 Production of glucose from starch, cellulose and dextran; use of lactase in dairy 

industry;  production of glucose-fructose syrup from sucrose; use of proteases in food, 

detergent and leather industry. 

 Basic Introduction to Immobilized enzymes and their applications. 

 

Text Books 

1. Nicholas C.Price and Lewis Stewens Fundamentals of Enzymology (1999) 3rd ed., Oxford 

University Press Inc. (New York), 

2. Jain, J. L. Sunjay Jain and Nitin Jain (2004). Fundamentals of biochemistry. S. Chand 

Publishing, New Delhi. 

 

Reference Books 

1.Nelson, D.L. and Cox, M.M..Lehninger: Principles of Biochemistry (2013) 6th ed., 

W.H.Freeman and Company (New York). 

2. Donald, Voet. and Judith G.Voet., Biochemistry (2011) 4th ed., John Wiley & Sons Asia 

Pvt.Ltd. (New Jersey). 

3. Campbell, N. A., & Reece, J. B. (2016). Campbell biology. Boston: Pearson.  

4. Dixon, M., & Webb, E. C. (1964). Enzymes. Academic Press, New York. 

 

16UBCCC09 Core 7:Analytical Biochemistry 4 hrs/wk 4 Credits 
 

Objectives: 

To enable the students to  

1. Understand the principles of various biophysical techniques and their working. 

2. Apply this knowledge for characterization, separation, identification and purification   

of different biomolecules. 
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Unit 1: Spectroscopic techniques                                                                      [10 Hrs] 

 Electromagnetic radiation and spectra. Quantitative aspects of light absorption; Beer- 

Lamberts laws of light absorption with their limitations. Extinction coefficients.  

 Instrumentation, principles, components and working of single and double beam 

colorimeter and spectrophotometer. 

 Advantages of double beam instruments. Applications of UV-Visible spectroscopy. 

Unit 2: Hydrodynamic techniques                                                                                [9 Hrs] 

 Sedimentation- the concepts of Centrifugal force (F) and Relative centrifugal force 

(RCF).  Over view of different types of rotors and centrifuges 

 Preparative and analytical centrifugation- instrumentation, techniques, and their 

applications. 

 Differential centrifugation and its applications in isolation of cell organelles. Principle 

of density gradient centrifugation, materials used to prepare density gradient and 

applications of density gradient centrifugation. 

 

Unit 3: Radio isotopic techniques                                                                                 [9 Hrs] 

 Radioactive decay by emission of alpha, beta and gamma radiations with suitable 

examples. Half life of radio isotopes. Types of radioisotopes commonly used in 

biochemistry, units of radioactivity.  

 Techniques for measurement of radioactivity (gas ionization and liquid scintillation 

counting). Overview of GM counter, Liquid Scintillation counter and gamma 

counters. 

 Biological applications of radioisotopes. Biological hazards of radiation and safety 

measures in handling radioisotopes. 

 

Unit 4: Chromatography                                                                                             [10 Hrs] 

General principles, materials, methods and applications of the following techniques:  

 Paper and thin-layer chromatography techniques. 

 Ion exchange chromatography. 

 Molecular sieve chromatography. 

 Affinity chromatography 

 Gas-Liquid chromatography (GLC) 

 High performance liquid chromatography (HPLC) 

 

Unit 5: Electrophoresis                                                                                          [10 Hrs] 

 Basic principles of electrophoresis and factors affecting electrophoretic mobility.  

 Principle, materials, apparatus used and applications of Agarose and Polyacrylamide 

gel electrophoresis (PAGE).  

 Principle and applications of SDS PAGE,  Native v/s SDS PAGE, Isoelectric focusing 

and 2D Gel electrophoresis 

 

Text Books 

1. Upadhyay, A., Upadhyay, K., & Nath, N. (2009). Biophysical chemistry (principles and 

techniques). Mumbai: Himalaya Pub. House.  

2. Wilson K. and Walker J. (2010) Principles and Techniques of Biochemistry and Molecular 

Biology 7th Edition, Cambridge: Cambridge University Press. 
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Reference Books 
1.Conn Erice, E. and Stumpf Paul, K. (2007).Outlines of Biochemistry, [5th Edition]. John 

Wiley & Sons, New Delhi. 

2.Freifelder, D. (1986). Physical biochemistry: Applications to biochemistry and molecular 

biology. San Francisco: W.H. Freeman. 

3.Van Holde, K. E., Johnson, W. C., & Ho, P. S. (2006). Principles of physical biochemistry. 

Prentice-Hall.  

 

16UBCCC010 Core -8: Concepts in Genetics 4 Hrs/wk 4 Credits 

 

Objectives: 

 To enable the students to  

 Have working knowledge of classical (transmission) and molecular genetics.  

 Study population genetics, analyse quantitative characters and analyze & solve 

genetics problems. 

 

Unit 1: Basics of Mendelian genetics                 [10 hrs] 

 Basic principles of heredity. 

 Laws of probability & binomial expansion, 

 Chromosomal basis of Mendelism -Sutton and Boveri hypothesis. 

 Allelic variation and gene function - dominance relationships, multiple alleles, lethal 

alleles and null alleles.  

 Pleiotropy gene interaction - epistatic and non epistatic,  

 Interaction between gene(s) and environment. 

 

Unit 2: Linkage, crossing over and pedigree analysis.                  [10 hrs] 

 Linkage, crossing over and pedigree analysis. 

 Characteristics of dominant and recessive inheritance.  

 Applications of pedigree analysis. 

 

Unit 3: Overview on population genetics               [10 hrs] 

 Introduction to Population Genetics 

 Micro population 

 Genetic drift 

 Migration, Non random Heterozygote advance.. gene pool 

 Hardy-Weinberg law, predicting allele and genotype frequencies  

 Exceptions to Hardy-Weinberg principle.  

 

Unit 4: Chromosomal Aberrations                                                                  [9 hrs] 

 Numerical- Euploidy (Monoploidy, Haploidy and Polyploidy) Polyploidy- 

Autopolyploidy and Allopolyploidy. Aneuploidy- Monosomes, Nullisomes and 

Trisomes. 

  Structural- Deletions, Duplication, Translocation and Inversions.  

 Evolutionary significance of chromosomal aberrations. 

Unit 5: Evolutionary genetics                                 [10 hrs] 
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 Molecular evolution - analysis of nucleotide and amino acid sequences, 

 Molecular phylogenies,  

 Homologous sequences,  

 Phenotypic evolution and speciation. 

 Natural Selection 

 Chemical and Biological evolution 

 

Textbooks 

1. Verma, P. S., & Agarwal, V. K. (2005). Cell biology. Molecular Biology, Evolution and 

Ecology. S Chand & Company Ltd. Ram Nagar, New Delhi. 

2. Green, N. P., Stout, G. W., Taylor, D. J., & Soper, R. (1998). Biological Science 1 & 2. 

Cambridge University Press. 

 

Reference books  

1. Gardner, E. J., Simmons, M. J., & Snustad, D. P. (2016). Principles of genetics  (No. Ed. 

8). John Wiley and Sons, Inc..  

2. Pierce, B. A. (2012). Genetics: A conceptual approach. W.H. Freeman & Co. 

3. Carroll, S. B., Doebley, J. F., Griffiths, A. J., & Wessler, S. R. (2015).Introduction to 

genetic analysis., W.H. Freeman & Company (New York) 
 

16UBCCC011 Enzymology and Analytical Biochemistry 

Practical 

6 Hrs/wk 3 Credits 

 

Objective 

To enable the students to 

1. Carry out an enzyme experiment at different temperatures, pH values, enzyme 

concentrations and substrate concentrations. 

2. Explain and apply the basic principles of various biochemical techniques. 

List of Practicals: 

1) An introduction to practicals in enzymology. 

2) Assay of enzyme Acid Phosphatase. 

3) Enzyme curve of Acid Phosphatase. 

4) Substrate curve of Acid Phosphatase. 

5) pH curve of Acid Phosphatase. 

6) Temperature Curve of Acid Phosphatase. 

7) Determination of Specific activity of enzyme. 

8) Estimation of SGPT/ SGOT 

9) Estimation of CPK. 

10) Introduction to principle and working of Colorimeter and spectrophotometer. 

11) Determination of absorption spectrum and absorption maxima of given 

compound. 

12) Verification of Beer’s Law of light absorption using colored solutions. 

13) Introduction to principle and working of centrifuge. 

14) Separation of amino acids using paper chromatography. Determination of Rf 

values and identification of amino acids from mixtures. 

15) Separation of lipids by thin layer chromatography. 

16) Separation of compounds using column chromatography. 

17) Separation of Dyes using chalk chromatography. 
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18) Agarose Gel electrophoresis of DNA. 

 

Reference Books:  

1. Wilson, K., & Walker, J. M. (2000) Principles and techniques of practical biochemistry. 

Cambridge: Cambridge University Press. 

2. J. Jayaraman (2011) Laboratory Manual in Biochemistry New Age International 

Publishers, New Delhi. 

3. Thimmaiah S.R. (2004) Standard Methods of Biochemical Analysis. Kalyani Publishers, 

New Delhi. 

 

SEMESTER -IV 

16UBCCC12 Core -9: Metabolism 4 Hrs/wk 4 Credits 
 

Objectives: 

To enable the students to 

1.  Elucidate various metabolic pathways and their significance 

2. Integrate different metabolic pathways and understand the cause of various 

metabolic diseases.  

 
Unit 1: Basic design and metabolism of carbohydrate                                       [10 Hrs] 

 Autotrophs, heterotrophs 

 Metabolic pathways, catabolism, anabolism 

 ATP as energy currency,  

 Glycolysis - reactions of glycolysis and control of glycolysis,  

 Synthesis of glucose from various non-carbohydrate sources,(Gluconeogenesis)  

 Pentose phosphate pathway and its importance. 

 Glycogenesis and glycogenolysis, Regulation of glycogen metabolism. Glycogen 

storage diseases and other inborn errors of metabolism galactosemia and lactose 

intolerance. 

  Glyoxalate pathway and its significance in plants. 

 

Unit 2: Citric acid cycle                  [09 Hrs] 

 Fates of  pyruvate  

 TCA (citric acid cycle) as a central metabolic pathway and its importance.  

 Subcellular localization of TCA cycle and Reactions of citric acid cycle,  

 anaplerotic reactions and amphibolic role of TCA cycle,  

 regulation of citric acid cycle. 

 

Unit 3: Metabolism of lipids                                     [10 Hrs] 

 Synthesis and breakdown of triglycerides, Significance of fats (TAG) as major energy 

storage form of fuel in human body.  

 Fatty acid transport to mitochondria, Activation and β oxidation of fatty acids, brief 

overview of oxidation of  unsaturated and odd numbered fatty acids 

 Fatty acid synthase complex as a multienzyme complex and synthesis of fatty acids. 

Comparision of fatty acid synthesis and fatty acid oxidation 
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 Ketone bodies metabolism, Causes and reasons for ketosis and ketoacidosis. 

 Important steps in synthesis of cholesterol and its regulation. Overview of different 

types of cholesterol lowering drugs. 

 Different types of lipoproteins and their role in transport of lipids. 

 

Unit 4: Overview of amino acid metabolism                 [10 Hrs] 

 Importance and biological functions of different amino acids, peptides and proteins. 

Why proteins are not preferred as an energy source in human body?  Glucogenic and 

ketogenic amino acids. Entry points of different amino acids in TCA cycle. 

 Oxidative deamination and  transamination reactions in amino acid catabolism. 

Amino acid decarboxylation reaction and synthesis of different biologically important 

amines. 

 Ammonotelic,Uricotelic and ureotilic organisms .Reactions of Urea cycle. Link 

between urea cycle and TCA cycle. 

 Role and pathway of conversion of tyrosine in synthesis of various biologically 

important pigments, hormones and neurotransmitters. 

 Essential v/s non essential amino acids. Overview of biosynthesis of non-essential 

amino acids. 

 Disorders of amino acids metabolism, phenylketonuria, albinism, alkaptonuria, maple 

syrup urine disease,  

 

Unit 5: Metabolism of nucleic acids                  [9 Hrs] 

 Chemical Structures of purine and pyrimidine bases  nucleoside ,nucleotides,  

 Salvage and denovo synthesis of Purine and pyrimidine nucleotides  

 Conversion of ribonucleotides to deoxyribonucleotides and to triphosphates, 

 Degradation of nucleic acids, purine and pyrimidine nucleotides.  

 Inhibitors of nucleotide metabolism.  

 Disorders of purine and pyrimidine metabolism – Lesch-Nyhan syndrome, Gout, 

SCID, adenosine deaminase deficiency. 

 

Text Books 

1. Campbell, N. A., & Reece, J. B. (2016). Campbell biology: Concepts & connections. 

Boston: Pearson  

2. Deb, A. C. (2006). Fundamentals of Biochemistry. Calcutta, India: New Central Book 

Agency. 

 

Reference books 

1. Nelson, D. L., Cox, M. M., & Lehninger, A. L. (2013) 6th ed., Lehninger principles of 

biochemistry Freeman and Company (New York),  

2. Devlin, T. M. (2011) Textbook of Biochemistry with Clinical Correlations. 7th ed., John 

Wiley & Sons, Inc. (New Jersey). 

3. Berg, J. M., Tymoczko, J. L., & Stryer, L (2012),Biochemistry , 7th ed., W.H. Freeman 

and Company (New York). 

4. Garrett, R. H., & Grisham, C. M. (2013). Biochemistry Belmont, CA: Brooks/Cole, 

Cengage Learning. 
 

16UBCCC13 Core -10: Membrane 

Biology and Bioenergetics 

4 Hrs/wk 4 Credits 
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Objectives: 

To enable the students to 

1. Know the structure and composition of biological membranes 

2.  Understand functions of biomembranes and bioenergetics . 

 

Unit 1: Introduction to biomembranes                                                                            [9 Hrs] 

 Composition of biomembranes - prokaryotic, eukaryotic, neuronal and subcellular 

 membranes.  

 Fluid mosaic model with experimental proof. Monolayer, planer bilayer and 

liposomes as model membrane systems. 

 Polymorphic structures of amphiphilic molecules in aqueous solutions - micelles and 

bilayers.Membrane asymmetry-lateral diffusion and flip flop movement of 

phospholipids and proteins.FRAP experiment 

 Membrane fluidity, factors affecting membrane fluidity. 

 

Unit 2: Membrane transport                                                                                       [10 Hrs] 

 Thermodynamics of transport. Simple diffusion and facilitated diffusion.  

  Passive transport -glucose transporter, anion transporter and porins. 

  Primary active transport  and Secondary active transport 

  Ion channels - voltage-gated ion channels (Na+/K+ voltage-gated channel), 

  Ligand-gated ion channels (acetyl choline receptor), 

  Ionophores – mobile carriers and channel formers with suitable examples. 

 

Unit 3: Vesicular transport and membrane fusion                                                     [9 Hrs] 

 Pinocytosis  

 Phagocytosis-exocytosis and endocytosis 

 Receptor mediated endocytosis of LDL 

 Liposome mediated drug delivery systems and its applications 

 

Unit 4:  Introduction to bioenergetics                                                                        [10 Hrs] 

 Laws of thermodynamics, 

 Concept of Gibb’s free energy –Spontaneous and Non spontaneous reactions 

 Equilibrium constant, coupled reactions, ATP cycle, 

 Phosphorylation potential, phosphoryl group transfers.  

 Chemical basis of high standard energy of hydrolysis of ATP,  

 Other phosphorylated compounds and thioesters. 

 

Unit 5: Mitochondrial, Electron transport chain & Oxidative phosphorylation [10 Hrs] 

 Mitochondria. Electron transport chain - its organization and function. 

  Inhibitors of ETC and uncouplers.  

 Basic Introduction to Peter Mitchell’s chemiosmotic hypothesis. Proton motive force. 

 Fo F1ATPase : structure and mechanism of ATP synthesis.  

 Regulation of oxidative phosphorylation.  
 

Text Books 

1. Campbell, N. A., & Reece, J. B. (2016). Campbell biology: Concepts & connections. 

Boston: Pearson  
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2. Deb, A. C. (2006). Fundamentals of biochemistry. Calcutta, India: New Central Book 

Agency. 

 

Reference books 

1. Nelson, D. L., Cox, M. M., & Lehninger, A. L. (2013) 6th ed., Lehninger principles of 

biochemistry Freeman and Company (New York). 

2. Berg, J. M., Tymoczko, J. L., & Stryer, L (2012) ,Biochemistry , 7th ed., W.H. Freeman 

and Company (New York). 

3. Garrett, R. H., & Grisham, C. M. (2013). Biochemistry. Belmont, CA: Brooks/Cole, 

Cengage Learning. 

4. Lodish, H., Berk, A., Kaiser, C.A., Krieger, M.,Bretscher, A., Ploegh, H., Amon, A. and 

Scott, M.P.,  Molecular Cell Biology (2013) 7th ed., W.H. Freeman & Company (New York). 
 

 16UBCCC14 Core -11: Molecular Biology-I 4 Hrs/wk 4 Credits 
 

Objectives: 

To enable the students to 

1. Describe the general principles of gene organization and expression in both prokaryotic 

and eukaryotic organisms. 

2. Demonstrate knowledge and understanding of the molecular machinery of replication, 

recombination and mutation in living cells 

 

Unit 1: Structure of DNA                                                                                              [6 Hrs] 

 DNA structure 

 Features of the double helix,  

 Various forms of DNA 

 Denaturation and reassociation of DNA. 

 

Unit 2: Genes and genomic organization                                                                   [10 Hrs] 

 Genome sequence and chromosome diversity, 

 Definition of a gene, organization of genes in viruses, bacteria, animals and plants. 

 Nucleosome structure and packaging of DNA into higher order structures. 

 

Unit 3: Replication of DNA                                                                                        [10 Hrs] 

 The chemistry of DNA synthesis  

 DNA polymerase & other enzymes and proteins in DNA replication 

 Stages of replication of E. coli chromosome, 

 Relationship between replication and cell division,  

 Replication in eukaryotes.  

 Inhibitors of DNA 

 

Unit 4: Recombination and transposition of DNA                                                    [10 Hrs]                                                

 Homologous recombination,  

 Proteins and enzymes in recombination, 

 Site-specific recombination,  

 Biological roles of site-specific recombination, 

 Transposition, three classes of transposable elements,  

 Importance of transposable elements in horizontal transfer of genes and evolution. 
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Unit 5: Molecular basis of mutations and various modes of DNA repair              [10 Hrs] 

 Importance of mutations in evolution of species. 

 Types of mutations - transition, transversions, frame shift mutations, 

 Mutations induced by chemicals, radiation,  

 Ames test. 

 Replication errors and mismatch repair system, 

 Repair of DNA damage: direct repair, base excision repair, nucleotide excision repair, 

recombination repair, translesion DNA synthesis. 

 

Text Books: 

1. Malacinski, G. M., & Freifelder, D. (2015). Essentials of molecular biology. Boston, Mass: 

Jones and Bartlett Publishers. 

2. Nelson, D. L., Cox, M. M., & Lehninger, A. L. (2013). Lehninger principles of 

biochemistry. New York: W.H. Freeman. 

 

Reference books 

1. Watson, J. D., Baker, T. A., Bell, S. P., Gann, A., Levine, M., & Losick, R. 

(2014).Molecular biology of the gene. Boston: Pearson. 

2. Snustad, D. P., & Simmons, M. J. (2016). Principles of genetics. 5th ed., John Wiley & 

Sons Asia,  

3.Weaver, R. F., & Wassarman, D. A. (2016). I Molecular biology. McGraw-Hill Education, 

New York. 

 

 

16UBCCC015 Metabolism and Molecular 

Biology Practical 

6 Hrs/wk 3 Credits 

Objectives: 

To enable the students to 

1. Comprehend the role of various metabolites in the human body & their clinical 

significance. 

2. Understand the chemistry and significance of nucleic acids in living systems. 

 

List of Practicals: 

1. Introduction to clinical biochemistry practicals and significance of estimation of different   

    biochemical compounds in blood /plasma. 

2. Estimation of blood glucose by GOD/POD method. 

3. Estimation of plasma urea by urease method. 

4. Estimation of serum uric acid by uricase method. 

5. Estimation of Total proteins from plasma by biuret method and albumin by BCG method.     

6. Calculation of globulin content and A/G ratio. 

7. Determination of total cholesterol from plasma sample by enzymatic method. 

8. Estimation of triglycerides from plasma samples by enzymatic method. 

9. Determination of HDL cholesterol from plasma sample by PTA and enzymatic method. 

10. Different tests of lipid profile, their normal values and clinical significance: Triglycerides,   

     VLDL, total cholesterol, LDL cholesterol and HDL cholesterol. 

11. Isolation of chromosomal DNA from E. coli cells. 
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12. Ultraviolet absorption spectrum of DNA and RNA. 

13. Determination of DNA and RNA concentration by A260nm. 

14. Quantitative estimation of DNA by Diphenyl amine method. 

15. Quantitative estimation of RNA by orcinol method. 

16. Determination of the melting temperature and GC content of DNA. 

 

Reference Books:  

1. Wilson, K., & Walker, J. M. (2000) Principles and techniques of practical biochemistry. 

Cambridge: Cambridge University Press. 

2. J. Jayaraman (2011) Laboratory Manual in Biochemistry New Age International 

Publishers, New Delhi. 

3. Thimmaiah S.R. (2004) Standard Methods of Biochemical Analysis. Kalyani Publishers, 

New Delhi. 
 

 

 

Enclosure- II 

Shree Manibhai Virani & Smt. Navalben Virani Science College, Rajkot 

Autonomous  

Affiliated to Saurashtra University, Rajkot 
 

 Offering Department: DEPARTMENT OF BIOCHEMISTRY 

PART-II: GENERIC ELECTIVE COURSE  

Semester-V 
16UBCGE01 Basics of Alternative Systems of Medicines 2 hrs/week 2 credits 

Objectives  

To enable students to 

1. Develop effective, practical, personalized strategies for promoting health and well-

being.  

2. Better evidence-based decision making regarding alternative systems of medicine and 

its integration into health care and promotion. 
 

UNIT I Introduction to Alternative Systems of Medicines                                              [5 

Hrs] 

 Introduction –History, types of medicine & care 

 WHO & alternative systems of medicines 
 

UNIT II Indian Alternative Systems of Medicines                                                           [5 

Hrs] 

History, Principle, Diet and Disease management of 

 Obesity,  

 Cardiovascular diseases and 

  Diabetes 
 

UNIT III Oriental Alternative Systems of Medicines                                                      [5 

Hrs] 
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History, Principle, Diet and Disease management of 

 Obesity,  

 Cardiovascular diseases and 

  Diabetes 
 

UNIT IV Traditional Alternative Systems of Medicines                                                  [5 

Hrs] 

History, Principle, Diet and Disease management of 

 Obesity,  

 Cardiovascular diseases and 

  Diabetes 

UNIT V Alternative Systems of Medicines                                                                        [4 

Hrs] 

 Advantages  

 Disadvantages 

 

Reference Books: 

1. Micozzi, M. S. (2011). Fundamentals of complementary and alternative medicine:  4th 

Edition. New York: Saunders Elsevier. 

2. Rippe, J. M. (2013). Lifestyle medicine 2nd Edition. Fl, U.S. ; CRC Press Taylor & 

Francis Group. 

3. Rakel, B. and Elizabeth R. Mackenzie PhD (2006). Complementary and alternative 

medicine for older adults: A guide to holistic approaches to healthy aging. New York: 

Springer Publishing Company. 

 

4. Dossey, B. M., & Keegan, L. (2012). Holistic nursing A handbook for practice (6th ed.). 

Sudbury, MA, United States: Jones and Bartlett Publishers. 

5. Shannon, S. M. (2002). Handbook of complementary and alternative therapies in mental 

health. San Diego: Academic Press. 

 

 

 

Enclosure- III 

Shree Manibhai Virani & Smt. Navalben Virani Science College, Rajkot 

Autonomous  

Affiliated to Saurashtra University, Rajkot 

 

OFFERING DEPARTMENT: DEPARTMENT OF BIOCHEMISTRY 

PART II-GENERIC ELECTIVE  

Semester – VI 
16UBCGE02 Life Style Disorders 2 hrs/week 2 credits 

Objectives: 

To enable the students to  

1. Understand the relevance, significance and implications of lifestyle disorders 

2. Give better insights in various types and causes of life style disorders & their management 

UNIT I Life style and Dietary habits                                                            [5 hrs] 

 Different areas under Health Lifestyle 
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 Wellness and Fitness 

 Food groups and Balanced diets 

 Lifestyle changes- circadian rhythm , work time and work stress 

 Dietary changes- eating out; fast & Junk foods; bulimia etc. 

UNIT II Social habits and Wellness                                                                             [5 hrs] 

Causes, Parameters and Prevention through dietary and lifestyle modifications                                                                                                             

 Smoking, 

 Alcoholism 

 Drug dependence 

 Sexually transmitted diseases (STD) 

UNIT III Lifestyle disorders                                                                                         [4  hrs]               

 Causes, Parameters and Prevention through dietary and lifestyle modifications                                                

 Obesity  

  Hypertension 

UNIT IV Metabolic disorders                                                                                       [5 hrs]               

Causes, Parameters and Prevention through dietary and lifestyle modifications                                                

 Diabetes, 

 Hypercholesterolaemia and  

 Hypertriglyceridemia 

UNIT V Common lifestyle related ailments           [5 hrs] 

Etiological factors, prevention and treatment of  

 GIT disorders- Acidity. Gastritis, Ulcer, Amoebiasis, diarrhoea, Constipation, , piles 

and gall stones 

 Common ailment- cold, cough, fevers 

 Common deficiency diseases – anaemia, Vitamin D and Vitamin B12 disorders.  

Text Books 

1. Text book of Clinical Biochemistry- Carl. A.Burtis and Edward R. Ashwood 

2. Text Book of Medical Biochemistry Dr. M.N. Chatterjee and Rane Shinde 

Reference Books 

1. P. Singh MD. Textbook of Nutrition and Health; First Ed; 2008; Academic Excellence 

2. Biochemistry with Clinical Correlation- Thomas M. Devlin 

Enclosure- IV 

Shree Manibhai Virani & Smt. Navalben Virani Science College, Rajkot 

Autonomous  

Affiliated to Saurashtra University, Rajkot 

 

 DEPARTMENT OF  BIOCHEMISTRY 

Part III: SEC-II -CO-CURRICULAR COURSE  

Medical Laboratory Techniques (MLT) - Semester I & II 

 

Regulations for Students Admitted From A.Y.2016-2017 and Onwards 
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DURATION OF THE PROGRAMME 

The programme shall extend over a period of one year comprising of two semesters. Each 

semester normally consists of 1 theory paper and 12-13 Practicals. 

 

STRUCTURE OF THE PROGRAMME 

Each COP-MLT programme shall have a curriculum comprising theory and practical courses 

with a specified syllabus. The curriculum of programme is a blend of theory courses and 

practicals. The medium of instruction and examinations shall be English except for courses 

on languages other than English. 

 

EVALUATION 

The evaluation shall generally comprise of Continuous Internal Evaluation (CIE) and 

Semester End Examination (SEE) with percentage weightage as specified below 

Theory Courses Practical Courses 

Continuous 

Internal Evaluation 

(CIE) 

30% Continuous Internal 

Evaluation (CIE) 

40% 

Semester End 

Examination (SEE)  

70% Semester End 

Examination (SEE)  

60% 

 

GUIDELINES FOR THE PROGRAMME 

1. Minimum 80% attendance is required, if not able to fulfil it then only by the 

permission of Programme Coordinator and the principal will be allowed to compensate in the 

next year. 

2. Degree will be awarded only after receiving of the certificate. 

 

 

ISSUE OF MARKSHEET AND DEGREE CERTIFICATE 

The college shall publish the result after evaluation and with the recommendations of 

Result Passing Board at the end of each semester. On approval of the results by the 

Programme Coordinator, the candidate will be recommended for the award of the Certificate. 

 

 

 

 



15 

 

 

 

Shree Manibhai Virani & Smt. Navalben Virani Science College, Rajkot 

Autonomous  

Affiliated to Saurashtra University, Rajkot 

 

 DEPARTMENT OF BIOCHEMISTRY 

Part III: SEC-II -CO-CURRICULAR COURSE  

Medical Laboratory Techniques (MLT) - Semester I-II/III - IV 

 

OBJECTIVES OF THE PROGRAMME-  
Medical Laboratory Technician program will expose students to the exciting and rewarding 
world of the medical laboratory. The medical lab offers a unique combination of technical 
employment and the satisfaction of working with a diverse client population.  
 
With the role of the medical technician expanding, there are numerous opportunities for full- 
and part-time employment in both clinics and hospital laboratories. In addition, career 
opportunities exist in government, research and veterinary laboratories.  
 
Emphasis is placed on becoming proficient in the collection of blood samples, performing ecgs, 
the use of laboratory equipment and fluency in medical terminology, while developing the 
professional attitude and demeanor needed for close patient contact. Excellent communication 
skills and good interpersonal skills are essential.  
 
The theoretical and practical portions of this program are completed within a year. The 
compressed delivery format makes this program an ideal choice for those who wish to quickly 
enter the workforce.  

 

SCHEME OF INSTRUCTION AND EXAMINATIONS 

 

For Students Admitted From A.Y.2016-2017 and Onwards 

Odd Semester  

Course Code Course 

Hrs. of 

Instruct

ion/ 

week 

Exam 

Duration 

(Hours) 

Maximum  Marks 
Credits 

 

CIE SEE Total 

16UBCCOC1 HHeemmaattoollooggyy 1 3 15 35 50 

0.5 
16UBCCOC2 

HHeemmaattoollooggyy  

PPrraaccttiiccaallss 
3 3 20 30 50 
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Even Semester 

Course Code Course 

Hrs. of 

Instruct

ion/ 

week 

Exam 

Duration 

(Hours) 

Maximum  Marks 
Credits 

 

CIE SEE Total 

16UBCCOC3 CClliinniiccaall  CChheemmiissttrryy 1 3 15 35 50 

0.5 
16UBCCOC4 

CClliinniiccaall  CChheemmiissttrryy  

PPrraaccttiiccaallss 
3 3 20 30 50 

 

 

 

Medical Laboratory Techniques (MLT) Syllabus 
 

Odd Semester  

 

16UBCCOC1 Hematology Theory 2 Hr/week 

Objective  

To enable the students to 

1. Develop the knowledge, attitudes and skills in the performance of clinical laboratory 

procedures needed to help the physician in the proper diagnosis, treatment, prognosis 

and prevention of diseases; 

2. Develop skills in critical and analytical thinking to advance  knowledge in Medical 

Technology/Clinical Laboratory Science and contribute to the challenges of the 

profession. 

UNIT I Hematology                                                                                            [4 Hrs] 

 Introduction to blood  

  Phlebotomy 

UNIT II –RBC                                                                                                    [4 Hrs] 

 Structure and function  

 Process of erythropoesis  

 disorders of RBC and its counting  

UNIT III WBC                                                                                                    [4 Hrs] 

 classification and Functions of WBCs  

 Clinical significance of total WBC count 

 Differential count of WBC 

UNIT IV Hemoglobin                                                                                          [4 Hrs] 

 Hb –types, function and synthesis  

 Fate of Hb and its clinical significance 
 

 UNIT V Blood Coagulation                                                                                 [4 Hrs] 



17 

 

 Platelet structure and function  

 Coagulation cascade  

 Bleeding disorder 

16UBCCOC1 Hematology Practicals 2-3 Hr/week  

Objective  

To enable the students to 

     1.   Achieve competency in routine clinical laboratory procedures 

     2.  Utilize procedures to obtain and determine normal values and clinical significance of 

components present in blood. 

  

List of Practicals:  

1. Introduction to Hematology 

2. Phlebotomy 

3. Hemoglobin Estimation 

4. Introduction to  Neubaur Chamber  

5. Total Count of RBC & WBC  

6. Introduction to differential  WBC count 

7. Identification and counting of neutrophils 

8. Identification and counting of eosinoplil  

9. Identification and counting of basophils  

10. Identification and counting of monocyte  

11. Identification and counting of lymphocyte  

12. Bleeding Time and Clotting Time  

13. Packed cell volume 

 Text Book 

Godkar, P. B., & Godkar, D. P. (2006). Textbook of medical laboratory technology. 

Bhalani publishing house. 

 

Reference Books 

1. Waugh, A., & Grant, A. (2014). Ross & Wilson anatomy and physiology in health 

and illness. Elsevier Health Sciences. 

2. Sembulingam, K., & Sembulingam, P. (2012). Essentials of medical physiology. JP 

Medical Ltd. 
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Medical Laboratory Techniques (MLT) Syllabus 
 

Even Semester 

16UBCCOC2 Clinical Biochemistry Theory 2 Hr/week 

Objective  

To enable the students to 

1. Develop the knowledge, attitudes and skills in the performance of clinical laboratory 

procedures needed to help the physician in the proper diagnosis, treatment, prognosis 

and prevention of diseases; 

2. Develop skills in critical and analytical thinking to advance  knowledge in Medical 

Technology/Clinical Laboratory Science and contribute to the challenges of the 

profession 

UNIT I Clinical Biochemistry laboratory Instrumentation                                      [4 hrs] 

 Importance of analyzer and different types of analyzer used in labs 

 Various modes to operate the analyzer 

 Importance of clinical chemistry    

UNIT II Lipid Profile                                                                                            [4 hrs] 

 Types and Importance of lipid profile 

 Clinical significance of lipoproteins 

 Atherosclerosis and Hypertriglycredemia  

 HDL and other lipoproteins 
 

UNIT III Renal Function Tests & Diabetes Mellitus                                                 [4 hrs] 

 Brief Anatomy & Physiology of Kidney 

 Clinical Significance of Renal Function Tests 

 Types of Diabetes  

 Clinical Significance of increased blood sugar level 
 

UNIT IV Cardiac Function                                                                                   [4 hrs]  

 Myocardial Infarction  

 Importance of Cardiac function test 

 CK-MB and its significance 

UNIT  V Liver Function Tests                                                                                      [4 hrs] 

 Types of Jaundice 

 Bilirubin Extimation 

 Clinical Significane of alkaline Phosphatase & SGPT 

16UBCCOC4 
Clinical Biochemistry Practicals 2-3 Hr/week 
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Objective  

To enable the students to 

     1.   Achieve competency in routine clinical laboratory procedures 

     2.  Utilize procedures to obtain and determine normal values and clinical significance of 

components present in blood. 

List of Practicals:  

1. Principle & Working of Semi Auto Analyzer 

2. Estimation of Blood glucose 

3. Estimation of alkaline phosphatase 

4. Estimation of bilirubin  

5. Estimation of urea  

6. Estimation of uric acid  

7. Estimation of SGPT 

8. Estimation of total protein- albumin 

9. Estimation of cholesterol 

10. Estimation of HDL 

11. Estimation of Triglyceride 

12. Physical, Chemical & Microscopic analysis  of urine by manual and uristick method 

 

Text Book 

Godkar, P. B., & Godkar, D. P. (2006). Textbook of medical laboratory technology. 

Bhalani publishing house. 

 

Reference Books 

1. Waugh, A., & Grant, A. (2014). Ross & Wilson anatomy and physiology in health 

and illness. Elsevier Health Sciences. 

2. Sembulingam, K., & Sembulingam, P. (2012). Essentials of medical physiology. JP 

Medical Ltd. 
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OFFERING DEPARTMENT- DEPARTMENT OF BIOCHEMISTRY 

SEC-III: VALUE ADDED COURSE  

Any Semester from II to V 

16UBCVA01 Food Adulteration 40 Hrs 1 credit 

Objective: 

To enable students to 

1) Be aware of adulteration of selected food products through various testing procedures 

2) Understand the effects of adulterants in food 

3) Create awareness of food adulteration to consumers. 

Theory: 

1. Introduction- definition,Types of adulteration and detection methods 

2. Prevention of Food Adulteration Act.(PFA) 

3. Types of Adulterants in spices 

4. Types of Adulterants in milk and milk products 

5. Types of Adulterants in flour, sugars, oils and food grains 

6. Effect of Adulterants on Community Health 

Practicals: 

1. To detect the presence of adulterants in sugar 

1. Adulteration of chalk powder, washing soda in sugar 

2. Adulteration of various insoluble substances in sugar 

2. To detect the presence of adulterants in samples of chilli powder 

1. Adulteration of red lead salts in chilli powder 

2. Adulteration of brick powder in red chilli powder 

3. Adulteration of Oil soluble coal tar colour in red chilli powder. 

3. To detect the presence of adulterants in samples of turmeric powder. 

1. Adulteration of yellow lead salts to turmeric powder 

2. Adulteration of Chalk or yellow soap stone powder to turmeric powder 

     3. Adulteration of Starch of maize, wheat, tapioca, rice to turmeric powder 

4. To detect the presence of adulterants in samples of Asafoetida(Hing). 

1. Adulteration of Soap stone or other earthy matter in asafoetida 

2. Adulteration of chalk powder in asafoetida. 

5. To detect the presence of adulterants in samples of Coriander powder. 

1. Adulteration of Dung powder in Coriander powder. 

            2. Adulteration of Common salt in Coriander powder. 

6. To detect the presence of adulterants in samples of Milk. 

1. Adulteration of starch powder in milk. 

2. Adulteration of formalin in milk. 

3. Adulteration of water in milk. 

7. To detect the presence of adulterants in samples of Milk. 

1. Adulteration of paraffin wax and hydrocarbon in vegetable ghee 

2. Adulteration of argemone oil in edible oils 

3. Adulteration of dyes in fat 

     8.   To detect the presence of kesari dal in red gram dal. 

     9.   To detect the presence of poppy seeds/argemone seeds in mustard. 
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1. Reference Books: 

1. Wiley, Harvey Washington Foods and Their Adulteration Rarebooksclub.com 

2. Schlink, Frederick John Eat, Drink, and Be Wary: The Problems of Diet and Food 

Adulteration Literary Licensing, LLC 

3. Bruce, E. M. (1917). Detection of the common food adulterants. D. Van Nostrand 

Company. 

4. Hassall, A. H. (1876). Food: its Adulterations, and the Methods for their Detection. 

Longmans Green. 

 
 

 


