
COURSE OUTCOME B.Sc. Biochemistry (CBCS) 

SEMESTER -I 

USBCT-C01 

Human Physiology 

At the end of this course students will be able to 

CO1Gain the knowledge of blood, blood cells, clotting behaviour 

and functions. 

CO2 To understand the concept ofMuscle contraction, their 

mechanism and how it is important to human life 

CO3 Gain the knowledge of digestive system, how different classes 

of food get digested and absorbed into blood stream 

CO4 How nervous system work, how signal transduced, how 

neuromuscular junction work and what is significance of nervous 

system in human life 

CO5 Gain the knowledge of reproductive system, spermatogenesis, 

oogenesis, menstrual cycle, hormones, mechanism of hormone 

work, classes and types of hormone. 

CO6 Demonstrate theory and practical skill of blood sampling, 

Blood group typing, blood cell counting etc. 

 

USBCT-

C02General 

Microbiology and 

Virology 

At the end of this course students will be able to 

CO1Demonstrate theory of bacterial cells, organelles of bacterial 

cells, bacterial morphology. 

CO2 Demonstrate theory and practical skill of staining techniques 

including, simple staining, Gram staining, endospore staining etc 

CO3 Gain the knowledge about viruses, classification of viruses, 

Detail study of Lytic and lysogenic life cycle of λ phage, Outlines 

of TMV, Retro virus– HIV 

CO4 Demonstrate the theory of bacterial Growth rate and 

generation time, growth curve and its various phases, Synchronous 

cultures, continuous culture, bacterial cell counting. 

CO5 Bacterial classification based on pH, temperature, and 

nutrition’s. 

CO6 Microbial control, various techniques for microbial control.  

CO6 Develop the hands-on isolation of bacteria and staining the 

bacterial cells 

 

 

 

 

COURSE OUTCOME B.Sc. Biochemistry (CBCS) 

SEMESTER -II 

USBCT-C03 

CELL BIOLOGY 

AND 

BIOMOLECULES 

At the end of this course students will be able to 

CO1 Gain knowledge of Cell membrane, transport and cell 

division.  fluid mosaic model, Transport across cell membranes:  

CO2 Mitosis and Meiosis: Stages of Mitosis and Meiosis. 

CO3 Structure & function of the nucleus and nucleolus, 

Mitochondria, Ribosome, ER, Golgi apparatus 3 Structure and 

function of the chloroplast  

CO4Classification, monosaccharides, D and L designation, open 



chain and cyclic structures, epimers and anomers, mutarotation 

CO5 Reactions of carbohydrates (due to functional groups - 

hydroxyl, aldehyde and ketone Glycosaminoglycans. Outlines of 

glycoproteins, glycolipids. Cellulose, their functions and 

significance. 

CO6 Definition and classification of Fatty acids, Essential and non-

essential fatty acids, Nomenclature, physical properties, chemical 

properties and characterization of fats- hydrolysis, saponification 

value, acid value, rancidity of fats, Iodine number and reaction of 

glycerol, Glycerophospholipids (lecithins, cephalins, 

phosphatidylserine, phosphatidylinositol, plasmalogens), 

sphingomyelins, cerebrosides. 

CO7 Identify the unknown carbohydrate or lipid sample by 

practical training 

 

USBCT-C04 

CLINICAL 

BIOCHEMISTRY 

AND 

IMMUNOLOGY 

At the end of this course students will be able to 

CO1 Demonstrate the theory of Liver and Liver function tests, 

Liver diseases-jaundice, hepatitis, cirrhosis. Clinical significance of 

serum enzymes in liver diseases- SGPT, SGOT and alkaline 

phosphatase.  

CO2 Demonstrate the theory of Kidney and Kidney function tests, 

Tubular reabsorption and Active secretion,  Normal and abnormal 

constituents of urine, Role of kidneys in maintaining acid-base and 

electrolyte balance in the body,  Acidosis and alkalosis, Glomerular 

nephritis. Renal function tests- creatinine and urea clearance tests, 

phenol red test.  

CO3 Demonstrate the theory of  Organization of immune system,  

Definition of immunity, antigen, antibody. Concept of haptens, 

adjuvants.  

CO4 Structure and functions of primary lymphoid organ and cells 

of immune system, Classification of immunity-Cell mediated and 

humoral immunity (T- and B- cells) 

CO5 Classification of immunoglobulins, Basic structure of IgG, 

Brief account of other types of immunoglobulins. Unit-IV: 

ImmunoReactions and Techniques, Clonal selection theory.  

CO6 Brief idea of Hybridomas and Monoclonal antibodies- 

Preparation and its applications, Antigen-antibody reactions- 

agglutination, immunoprecipitation, immunodiffusion, 

Immunodiagnostics-RIA, ELISA. 4 Outlines of hypersensitivity 

reactions. 5Concept of autoimmunity and immune tolerance. 

CO7Able to demonstrate liver and kidney functions. 

 

 

 

 

 

 



 

 

COURSE OUTCOME B.Sc. Biochemistry (CBCS) 

SEMESTER -III 

USBCT-C05 

Macromolecules 

 

 

At the end of this course students will be able to 

CO1 Demonstrate the theory of Amino acids, Classification, 

structure of standard amino acids, Zwitter ionic structure, 

Physiochemical properties and non proteinous amino acids 

(ornithine, citrulline and ß alanine), structure of peptide bonds, 

peptide mapping, naturally occurring peptides – glutathione, 

enkephalin (structure and functions). 

Classification based on solubility, shape and functions, 

Determination of primary structure of proteins (end group analysis, 

cleavage of disulfide bonds, amino acid composition, use of 

endopeptidase specificity, assignment of disulfide position). 

CO2 Secondary structure of proteins: - The α helix, β pleated sheet 

structures.  

CO3 Tertiary structure of proteins: Forces that stabilize the 

structure, Concept of domains, Protein denaturation. 

CO4 Quaternary structure of proteins,  Subunit interaction, 

Structure and biological functions of Collagen, co-operative 

binding of O2 to      hemoglobin.  

CO5 Chemical structure and base composition of nucleic acids, 

Structure of purines and pyrimidines, nucleosides, nucleotides. 

Stability and formation of phosphodiester linkages. Chargaff’s 

rules. Double helical structures, Watson - Crick Model (B-DNA), 

Other DNA helices (A- and Z- DNA). Forces stabilizing nucleic 

acid structures, Base pairing, Base stacking, Hydrophobic and ionic 

interactions. 

CO6 Denaturation and renaturation, Tm and buoyant density and 

their relationship with G-C content in DNA, Satellite   DNA. DNA 

sequencing: Maxam-Gilbert and Sanger’s dideoxynucleotide 

sequencing. Structure of m-RNA, r-RNA and t-RNA.   

CO7 Develop a ability to estimate unknown concentration of 

protein, Nucleic acid sample. 

USBCT-C06  

BIOPHYSICAL 

AND 

BIOCHEMICAL 

TECHNIQUES I 

At the end of this course students will be able to 

CO1 Demonstrate the theory of acids, bases and buffers, Isoelectric 

pH. Buffer capacity, Mechanism of buffer action, Henderson-

Hasselbalch equation, Biochemically and Physiologically important 

buffers. Titration curve of weak acids, Titration curve of amino 

acids. Electrometric determination of pH (pH Meter).  

CO2 Concepts of electromagnetic radiation’s, Spectrum, 

Absorption of electromagnetic radiations. Orbital theory, Concept 

of orbitals and their involvement in absorption of electromagnetic 

radiations. 

CO3 Concept of chromophores, Laws of absorption, deviations of 

Beer’s law, Extinction coefficient. Instrumentation and applications 



of UV and Visible spectrophotometry. Spectrofluorometry, Flame 

photometry- absorption and emission 

CO4 Partition principle, partition coefficient, Nature of partition 

forces. Detailed account of Paper, Thin layer chromatography. 

Detailed account of Column adsorption chromatography,  Column 

packing(Column efficiency and concept of plates), sample 

application, column development, collection and analysis of 

effluent.  

CO5 Gel filtration: - Concept of distribution coefficient, Types of 

gels and glass beads, Applications. 

CO6 Ion-Exchange chromatography: - Principle, Types of resins, 

Choice of buffers, Applications., Affinity chromatography: - 

Principle, Selection of ligand, Ligand attachment, Specific and non-

specific elution, Applications. Elements of High Pressure Liquid 

Chromatography and Gas Chromatography, GCMS:- Principle and 

applications 

CO7 Able to separate the biomolecules by using chromatography 

techniques  

 

 

COURSE OUTCOME B.Sc. Biochemistry (CBCS) 

SEMESTER -IV 

USBCT-C07 

ENZYMOLOGY 

 

At the end of this course students will be able to 

CO1Demonstrate History, and different terms like, Enzyme, 

Apoenzyme, Holoenzyme, Prosthetic group, Enzyme specificity, 

Turnover number, IU, Coenzyme and Cofactor. 

CO2 Classification of enzymes in to six major classes with an 

example of each class, nomenclature of enzymes, Specificity of 

enzyme action (Lock and key model and Induced fit model). 

Enzyme catalysis:- Proximity and Orientation effect, covalent 

catalysis, acid-base catalysis, metal ion catalysis.  

CO3 Regulatory enzymes:- Allosteric (ATCase) and covalently 

modulated (Glycogen phosphorylase)  enzymes. Isoenzymes 

(LDH), Multienzyme complxes (PDH), Ribozyme . 

CO4 Principles of energy of activation, transition state. Mechanism 

of Enzyme action (concept of active site, single and bi- substrate 

reaction), Mechanism of action of Ribonuclease and Lysozyme.   

CO5 Effect of enzyme concentration on enzyme activity, upward 

and downward curvatures with examples. Effect of temperature on 

enzyme activity and temperature quotient, Effect of pH. Role of 

vitamins as coenzyme precursors (Riboflavin, Niacin, Pyridoxine, 

Biotin and Thiamine) 

CO6 Enzyme kinetics: Importance of measuring initial velocities, 

Derivation of Michaelis-Menten equation, Single and double 



reciprocal plots. Enzyme inhibition- irreversible and reversible, 

types of reversible inhibitions- competitive, uncompetitive and non-

competitive. 

CO7 Graphical representation of various inhibitors (Competitive, 

Noncompetitive and Uncompetitive) on Lineweaver-Burke plots. 

Importance of Kcat/Km. Bisubstrate reactions – brief introduction to 

sequential and ping-pong mechanisms with examples.  

CO8 Concept of enzyme assay and its importance, Enzyme activity 

units (Katal and Specific activity)    Enzyme isolation and 

purification:- Enzyme solubilization, Brief idea of various 

fractionation procedures, Criteria for enzyme purity and 

homogeneity. Enzyme immobilization: Definition, Types - 

adsorption on carriers, covalent binding, intermolecular cross 

linking, gel entrapment. Industrial applications of immobilization. 

 

USBCT-C08 

BIOPHYSICAL 

AND 

BIOCHEMICAL 

TECHNIQUES II 

 

At the end of this course students will be able to 

CO1Demonstration of electrophoresis, Migration of ions in electric 

field, Factors affecting electrophoretic mobility. Paper 

electrophoresis Gel electrophoresis, Types of gels, Solubilizers, 

Procedure, Column and slab gels, Detection, Recovery and 

Estimation of macromolecules, Applications. 

CO2 SDS-PAGE Electrophoresis, Disc-Gel electrophoresis: - 

Principle, Procedure and   applications. Isoelectric focusing: - 

Principle, Establishing pH gradients, Stabilization against   

convection, Procedures and applications. Immunological 

techniques:Immuno-electrophoresis, Radioimmuno assay (RIA) 

and ELISA. 

CO3 Radioactive and stable isotopes, Pattern and rate of 

radioactive decay. Units of radioactivity.  Measurement of 

radioactivity, Geiger-Muller counter, Solid and Liquid scintillation 

counters (Basic principle, instrumentation and technique), 

Autoradiography.   

CO4 Isotopes commonly used in biological studies – 
15

N,
 32

P, 
14

C, 
3
H,

 131
I, Applications of isotopes in biology: - Principles of tracer 

techniques its advantages and limitations, Distribution studies, 

Metabolic studies, Clinical application.  

CO5 Basic principles, Mathematics and theory (RCF, 

Sedimentation coefficient, Svedberg constant) Desk top, High 

speed and Ultracentrifuges.  Preparative centrifugation: - 

Differential and density gradient centrifugation, Applications 

(Isolation of cell components).  

CO6 Determination of molecular weight by sedimentation velocity 

and sedimentation equilibrium methods. 

 



 

COURSE OUTCOME B.Sc. Biochemistry (CBCS) 

SEMESTER -V 

USBCT-C09 

Metabolism of 

Carbohydrates and 

Lipids 

 

At the end of this course students will be able to 

CO1Demonstration of theory of Glycolysis, reactions of glycolysis, 

fates of pyruvate, feeder pathways for glycolysis, galactosemia. 

Gluconeogenesis - Synthesis of glucose from non-carbohydrate 

sources, reciprocal regulation of glycolysis and gluconeogenesis.  

CO2 Glycogen metabolism - Glycogenesis &glycogenolysis, 

regulation of glycogen metabolism, glycogen storage diseases. 

Glyoxalate pathway  

CO3 Citric acid cycle -Production of acetyl CoA, reactions of citric 

acid cycle, anaplerotic reactions, amphibolic role, regulation of 

citric acid cycle, Structure of mitochondria, oxidative and substrate 

level phosphorylation, Electron transport chain - its organization 

and function, Sites of ATP synthesis. 

CO4 Peter Mitchell’s chemiosmotic hypothesis, Proton motive 

force, Inhibitors of ETC and uncouplers, FoF1ATP synthase, 

structure and mechanism of ATP synthesis, ROS production and 

antioxidant mechanisms. Malate and glycerophosphate shuttle 

system 

CO5 Fatty acid oxidation - Digestion, mobilization and transport of 

triacyl glycerols, fatty acid transport to mitochondria. β oxidation 

of saturated, unsaturated, odd and even numbered and branched 

chain fatty acids, regulation of fatty acid oxidation, Peroxisomal 

oxidation, ω-oxidation, Ketone bodies metabolism- Ketogenesis, 

Ketosis and ketoacidosis in physiology and pathology. 

CO6 Pentose phosphate pathway- Detailed account of HMP Shunt 

and its significance in general, its connection to lipid metabolism.  

CO7 Fatty acid synthesis- Fatty acid synthase complex. Synthesis 

of saturated, unsaturated fatty acids and regulation. Biosynthesis of 

membrane lipids- Synthesis of membrane phospholipids in 

prokaryotes and eukaryotes, Biosynthesis of triacylglycerol, 

plasmalogens, sphingolipids and glycolipids. 

 

USBCT-C10 

MOLECULAR 

BIOLOGY 

At the end of this course students will be able to 

CO1 Demonstration of theory of Basic Features of replication: 

Semiconservative nature of replication with experimental 

proof,Origin of replication, priming, 5’3’ direction of replication, 

Leading and lagging strand, bidirectional / unidirectional 

replication, Theta () model, Rolling circle or sigma () replication 

,Concept of Okazaki Fragment with experimental proof, DNA 

replication in E. coli  

CO2 DNA Polymerases, Structure of polymerase I, Structure and 

properties of Klenow fragment, 5’ 3’ exonuclease activity, Nick 

translation., DNA polymerase III, processivity, fidelity of 

replication. Other types of polymerases. 

CO3 Regulation of E. coli Replication: concepts of C and D value. 

DNA damage & repair: Ames test, types of DNA damage, 



Mismatch Repair (mut HLS system), Base Excision Repair, 

Nucleotide Excision Repair, Direct Repair, SOS or Error Prone 

repair.  

CO4 Basic features of RNA synthesis, Terminology, Prokaryotic 

RNA polymerases, Prokaryotic transcription: Initiation, elongation 

and termination with reference to Role of promoter, determination 

of length of promoter by DNA foot printing method. Conserved 

features of promoter. Weak and strong promoters. 

CO5 Role of  subunit, Different kinds of sigma subunits, 

Promoter binding and activation, RNA chain initiation and 

promoter escape, abortive initiation, rho dependent and 

independent termination of transcription. Inhibitors of prokaryotic 

transcription: e.g. rifamycins, Reverse transcription.  

CO6 Features of genetic code, Deciphering the genetic code, 

Wobble hypothesis   

CO7 Details about The decoding system,Selection of initiation 

codon – (Shine-Dalgarno sequence). 

 

 

 

COURSE OUTCOME B.Sc. Biochemistry (CBCS) 

SEMESTER -VI 

USBCT-C13 

 

At the end of this course students will be able to 

CO1Demonstrate Laws of thermodynamics, equilibrium constant, 

Concept of free energy, Entropy, Enthalpy and Redox Potential. 

Determination of G
0’

 for a reaction.  High energy phosphate 

compounds (Ex.ATP, Phosphoenol pyruvate, Creatine phosphate 

etc.) and other phosphorylated compounds and thioesters.  

Phosphorylation potential, phosphoryl group transfers. Free energy 

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

hydrolysis of ATP. ATP-ADP Cycle. 

CO2 Techniques employed in metabolic studies such as 

Intermediary metabolism studies, Removal of organs and perfusion 

studies, in vitro studies such as tissue slice techniques. , 

Homogenates and purified enzyme systems; isotope tracer studies, 

Use of inhibitors and anti metabolites. 

CO3 Demonstrate protein metabolism including, Transamination, 

Oxidative and Non-oxidative deamination, Transport of ammonia 

(Glutamine, Alanine), Urea cycle – Detailed account, regulation, 

Kreb’s bicycle, inherited defects of urea cycle, treatment of 

disorder of urea cycle, Transmethylation and Decarboxylation, 

Metabolism of phenylalanine, Glycogenic and ketogenic amino 

acids.  

CO4 Demonstrate Nucleic acid metabolism including, De novo 

synthesis of purine and pyrimidine nucleotides, Catabolism of 

purine and pyrimidine nucleotides. 

CO5 Disorders of purine and pyrimidine metabolism – Lesch-

Nyhan syndrome, Gout, SCID, adenosine deaminase deficiency. 

CO6 Biosynthesis of deoxyribonucleotides and its regulation, 



conversion to triphosphates, 

 

USBCT-C14 

PROTEIN 

SYNTHESIS AND 

RECOMBINANT 

DNA 

TECHNOLOGY 

At the end of this course students will be able to 

CO1Demonstration of Initiation of protein synthesis (Formation of 

pre Initiation complex, Ribosome structure), Elongation & 

Termination of protein synthesis (A and P sites, charged tRNA, f 

met tRNA, initiator codon, formation of 70S initiation complex), 

Role of EF-Tu, EF-Ts, EF-G, and GTP. Release factors RF1 and 

RF2, Post translational modification 

CO2 Demonstration of Regulation of gene expression in 

prokaryotes, Principles of gene regulation, negative and positive 

regulation, Concept of operons, regulatory proteins, activators, 

repressors, DNA binding domains, Regulation of lac operon and trp 

operon, Regulation by genetic recombination, transcriptional 

regulation in λ bacteriophage. 

CO3 Introduction to recombinant DNA technology: Overview of 

recombinant DNA technology, Restriction endonucleases: 

Restriction-modification system, types of restriction enzymes, 

sticky    and blunt ends, Joining DNA molecules: joining blunt 

ended molecules, homopolymer tail joining, joining cohesive ends, 

use of T4 DNA ligase, use of linkers and adaptors, Vectors: 

Plasmids – Characteristics of an Ideal Vector, Types of plasmids: 

pBR322 and pUC18. Lambda insertion and replacement vectors, 

cosmids, phagemids, Ti-plasmid. Concept of expression vectors. 

Features of expression vectors necessary for expression of 

heterologous genes. Shuttle vectors. 

CO4 Tools and applications of rDNA Technology, Methods of 

transformation/transfection: Calcium-phosphate precipitation, 

Electroporation, Selection: selection by the use of antibiotic 

resistance, blue-white screening, Screening methods: functional 

cloning or complementation, southern and northern blotting, colony 

lift screening, western blotting, immunological methods, screening 

through protein activity,  

CO5 Genomic and cDNA libraries: Method of generating genomic 

and cDNA library, comparison between the two types of libraries, 

Advantages and disadvantages of cDNA library, Polymerase chain 

reaction: Detailed procedure of PCR, important considerations for 

primer designing, salient applications of PCR.  

CO6 Applications of recombinant DNA technology: Brief idea 

about recombinant DNA products in medicine (insulin, hGH), 

Recombinant vaccines, Gene therapy, DNA fingerprinting, Bt 

cotton, herbicide resistance.  

 

 

 


