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DR. RAMMANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

NEP-2020 Biochemistry (UG-PG) ¢ourie structure of

BIOCHEMISTRr
Date of Implementation: Academ Ses*ion 2025-26
Year/ Sem. | Course Paper Title Credits | Te ‘chin Evaluation
: g
Program Code (Major/ Core /SWAYAM) (hours) ‘
: CIE ETE
Year-1 i BI1010IT | Fundamentals of Biochemistry 3 60 G 75
C:"‘““"‘ in BI10102P | Biosafety Measures, Preparation of | 2 60 25 75
Biochemistry Solutions and Qualitative Analysis of
Biomolecules
] B110201T | Human Physiology and Clinical | | 4 60 | 25 75
Biochemistry
B110202P Clinical Biochemistry Lab 2 60 25 ”
Year-2 11 B11030IT | Tools and Techniques in Biochemistry | 4 60 25 75
Biploms in BI110302P | Biochemical Tools and Techniques Lab] 2 0 25 75
Biochemistry N
v BI110401T | Enzymology and Immunology ) 60 25 75
B110402P Enzymes and Immunological 2 60 | 25 -
Techniques Lab ‘
B110403R | Research Project/Dissertation/ 3 60 25 75
Internship/Field or Survey Work
Year-3 v B110501T Bioenergetics and Metabolism 4 60 25 75
3 Year UG B110502T | Fundamentals of Microbiology 4 60 25 75
m"’" ;uv B110503P | Microbial Techniques and Metabolism | 2 60 25 75
: Lab
VI B110601T Cell, Molecular Biology and Genetic 4 60 25 75
Engineering ‘
B110602T Biostatistics, Bioinformatics and 4 60 25 -
computer application in Biochemistry
B110603P | Genetic Engineering and 2 60 25 75
Bioinformatics Lab
B110701T Molecules of Life 4 60 25 75
; Essentials of Molecular Biology 4 25 75
@eesrs with B110703T
Research) : .
B110704T Essentials of Metabolism 4 60 2 75
B110705P Biochemistry Laboratory Course-I - 120 50 50
“(-.-- Bl
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{ B110706R Research Project/Dissertation/ 4 120 50 50
Internship/Field or Survey Work

vl
B110801T Cell Biology and Signaling Pathways 4 60 25 75
B110802T Genetic Engineering 4 60 25 75
B110803T Enzymology and Clinical Biochemistry | 4 60 25 75

-
B110804T Fundamentals of Environmental Scnen?ces 4 60 25 75
B110805P | Biochemistry Laboratory Course -II 4 120 50 50
B110806R | Research Project/Dissertation/ £ ) 120 50 50

lntcmshlplFleld or Survey Work

Note/ Attention [The students pursuing Four Year UG degree in Blochenistry (Hbmrs) will have to take Four Theory papers an

for FYUP One laboratory course.
The students pursuing Four Year UG degree in Biochemistry (Honours with Research) can opt for any Th

Theory plus One laboratory course and a kescarch Projec sertation/ Internship/Field.
Year-5 IX ‘
St B110901T Elements in Microbiology 4 60 25 75
Biochemistry B110902T | Fundamentals of Immunology. "Cm#se 4 25 75
from Swayam Portal 60 ,
Protein Biochemistry, IPR and B osafbty/
BUOSST | saCourse from Swayam Povtal s 60 25 75
: . 14 50 50
B110904P Biochemistry Laboratory Course -III 120
B110905R Research Project/Dissertation/ 4 120 50 50
Internship/Field or Survey Work
X 2 .
B111001T Applied Biotechnology { “ 60 25 75
Bioinformatics and Biostatistics/ ‘ 4 25 75
B121002T | ** Course from Swayam Portal 50
Research Methodology/ 4 25 75
B1:1003T ** Course from Swayam Portal 50
B111004P | Biochemistry Laboratory Course IV | 4 120 - -
Research Project/Dissertation/ : 4 120 50 50
B111005R Internship/Field or Survey Work

Note/ Attention [The semester IX and X has provisions of taking up courses from SWAYAM. These courses will be of equivalent
credits as well as dealing with the related content. A list of coursq picked up from SWAYAN will be provided to

the students by the convenor of BoS.

*CIE: Continuous Internal Evaluation which will involve written test/assignments/seminar/class

performance/attendance.
*ETE: End term Exam which will involve written test/practical/seminar presentation/projecis/ dissertation
**Swayam: The courses that can be done from Swayam will be notified to the students by the Head/ Convenor

of BoS.

This course framework has been designed according to the instructions and guidelines mentioned in 937
@03710fA0/Academic/ 4273/ 2025 dated 29.03.2025 and will be implemented from Academic Session 2025-26.
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BoS Meeting held on 25-06-2025 '

DR. RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

Uttar Pradesh NEP-2020 UG-PG Syllabus of subject BIOCQEWSTRY
aligned with FYUGP of UGC (To be in effect from 2025-26 session)

Year-1 Certificate in Biochem

Year: First Semester: | ‘
Course Code: B110101T Course Title: Fundamentals of Biochemistry
Credits: 4 Marks: [25 Internal+75 External] Evaluation

I
T

Unit- 1 (5 L)
Basics of Biochemistry
History of biochemistry with special reference to contribution of Indian biochemists. General idea

about normality, molarity, molality, percentage solutions, mole fraction. W/v and v/v solutions.
Concept of pH determinations using indicators, buffer solutions and their biological importance.

Water as universal solvent.

Unit- 11 (10 L)

Amino acids and proteins

Structural features and classification, Physical properties, optical properties (Stereoisomerism),
Chemical properties of amino acids, Uncommon amino acids and their function. Classification of
protein, structural organization as primary, secondary, tertiary and quaternary structure of protein
and characteristics of the peptide bond.

Unit- IIT (10 L)
Carbohydrate
Monosaccharides - structure of aldoses and ketoses, Ring structure of sugars, conformations of

sugars, mutarotation, anomers, epimers and enantiomers, Structure of biologically important sugar
derivatives, oxidation and reduction of sugars, Formation of disaccharides, reducing and non-
reducing disaccharide, Polysaccharides — homo- and heteropolysaccharides, structural and storage

polysaccharides.

Unit-1V (10 L)

Lipids

Building blocks of lipids - fatty acids, glycerol, ceramide, Storage lipids - triacyl glycerol and waxes,
Structural lipids in membranes — glycerophospholipids, galactolipids and sulpholipids, sphingolipids
and sterols, Plant steroids.

Unit-V (10 L)
Nucleic acids
Nucleotides - structure and properties, Nucleic acid structure — Watson-Crick model of DNA,

Structure of major species of RNA - mRNA, tRNA and rRNA, Nucleic acid chemistry - UV
absorption, effect of acid and alkali on DNA, Other functions of nucleotides - source of energy,

component of coenzymes, second messengers.

Unit- VI(5L)

Vitamins

Structure and active forms of water soluble and fat-soluble vitamins, Deficiency diseases and
symptoms, hypervitaminosis, Sources, dietary requirements.

1



Unit- VII (5 L)

Plant Hormones ' ‘
Classification, structural features & functions in Plants: Auxins, gibberellins, Ceytokinins, ethylene,

and abscisic acid.

Unit- VIII (5 L)
Animal Hormones
Classification, structural features &Functions of hormones secreted by endocrine glands:

Hypothalamus, pituitary gland- anterior pituitary and posterior pituitary, thyroid gland, adrenal
gland, Pancreas, gonads.

Year: First Semester: |
Course Code: B110102P Course Title: Biosafety Measures, Prepn"aﬂon of Solutions
and Qualitative Analysis of Biomalecules
Credits: 2 Marks: [25 Internal+75 External] Evaluation
Unit- I (60 L)
Laboratory exercises:
1. Safety measures in laboratories
2. Preparation of normal and molar solutions
3. Preparation of buffers
4. Determination of pKa of acetic acid and glycine
5. Qualitative tests for carbohydrates, lipids, amino acids,
6. proteins and nucleic acids
7. Estimation of vitamin C
8. Perform spot test for amino acids in a given sample

.



Year: First * Semester: 11

Course Code: B110201T Course Title: Human Phy;lology and Clini¢al Biochemistry
Credits: 4 Marks: [25 Internal+75 External] Evaluation

Unit-1 (8 L)

Digestion and Respiration

Structural organization and functions of gastrointestinal tract and assocxated glaﬁds Mechanical and
chemical and enzymatic digestion of food, Absorptions of ca 0 tes, hp1 proteins, water,
minerals and vitamins, Mechanism of respiration, Pulmonary v %::1 Resp iratory volumes and
capacities, Transport of oxygen and carbon dioxide in blood ! tory pi ¢nts Dissociation

curves and the factors influencing it, Control of respiration.

Unit-11 (8 L)

Circulation and Excretion

Components of blood and their functions, Haemostasis: Blood clotting system, Blood groups: Rh
factor, ABO and MN, Cardiac cycle, Cardiac output and its regulation, Electmcardlogram Blood
pressure and its regulation, Structure of kidney and its functional unit, Meqhanlsm of urine

formation.

Unit- I (8 L)

Nervous System and Muscular System

Structure of neuron, and physiology of nerve impulse transmission, Histology of different types of
muscle, Ultra structure of skeletal muscle, Molecular and chemical basis of muscle contraction,

Control of muscle contraction by nerve impulses.

Unit-1IV (8 L)

Basic concepts of Clinical Biochemistry

A Brief review of units and abbreviations used in expressing concentrations and standard solutions,
Specimen collection and processing (Blood, urine, feces), Anticoagulant and preservatives for blood
and urine samples, Transport of specimens.

Unit-V (8L)

Hematology: Blood

Composition and functions of various components, Anemia: classifications, erythrocyte indices,
Blood coagulation system, Clotting time, Bleeding time, Prothrombin time, RBC count, WBC count,
Platelet count, Differential count, determination of Hb, PCV and ESR. Hemoglobinopathies,

Thalassemia.

Unit- VI (6 L)

Disorders of Carbohydrate metabolism

Regulation of blood sugar, Glycosuria-types of Glycosuria, Oral glucose tolerance test in normal and
diabetic condition, Diabetes mellitus and Diabetic insipidus - hypoglycemia, hyperglycemia.

Ketonuria, ketosis.

Unit- VII (6 L)

Disorders of Lipid metabolism

Cholesterol: Factors affecting blood cholesterol level, Dyslipoproteinemia, atherosclerosis risk factor
and fatty liver. Involvement of enzymes in diagnostics of heart disease including aspartate
transaminase, isoenzymes of creatine kinase and lactate dehydrogenase and troponin.



Unit- VIIT (8 L)

Liver Function Test 1
Types, differential diagnosis, Liver function test - Icteric index, Vandenberg te%t, plasma protein

changes. Renal function test: Clearance test-Urea, Creatinine, Para- aminohippuri acid (PAH) test,
Concentration, and dilution test. Enzymology: Clinical significance of SGOT, SGPT, ALP, ACP,

CPK and LDH.

Year: First Semester: 11 :

Course Code: B110202P Course Title: Clinical Biochemistry Lab
Credits: 2 Marks: [25 Internal+75 External] Evaluation
Unit- 1 (60 L)

Laboratory exercises:
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Qualitative and quantitative analysis of urine: proteins, Bence-Jones proteins, Cl", Ca+2.
Qualitative analysis of abnormal constituents in urine - glucose, albumin, bile pigments, bile
salts and ketone bodies.

Experiments on blood (a) Estimation of hemoglobin by cyanmethemoglobin method (b)
Determination of A/G ratio in serum

Isolation and estimation of serum cholesterol

Serum enzyme assays: alkaline phosphatase, SGOT, SGPT

Estimation of hemoglobin using Sahli’s haemoglobinometer

Recording of blood pressure using a sphygmomanometer

Recording of blood glucose level by using glucometer

Ninhydrin test for N-amino acids.

Test for sugar and acetone in urine.



Year-2 Diploma in Biochemistry

Year: Second Semester: II1

Course Code: B110301T Course Title: Tools and Technique in Biochemistry
Credits: 4 Marks: |25 Internal+75 External] Evaluation
Unit-1(4 L)

Basics of Biophysics

Chemical bonding — Ionic bond, covalent bond, hydrogen bond and Vander-Waals force.

Unit- 11 (8 L)
Chromatography
Introduction & Principle of Chromatography: Paper, thin-layer, column, HPLC, GLC and molecular

sieving., Ion exchange chromatography, Affinity Chromatography.

Unit- III (8 L)
Centrifugation
Principle of centrifugation, Basic rules of sedimentation, sedimentation coefficient. Various types of

centrifuges, low speed centrifuge, high speed centrifuge and ultracentrifuge, types of rotors.
Application of centrifugation, differential centrifugation, density gradient centrifugation- zonal and
isopycnic.

Unit-IV (8 L)
Electrophoresis
Basic Principle of electrophoresis, Gel electrophoresis, PAGE, SDS-PAGE, Native gels, denaturing

gels, Agarose gel electrophoresis.

Unit-V (8 L)

Hybridization Techniques

General principals of polymerase chain reaction, Western hybridization, Southern hybridization,
Western blotting, Immunoblotting

Unit- VI(8 L)
Microscopy
Principle of light microscopy, Phase contrast microscopy, Fluorescence microscopy, Electron

microscopy, Permanent and temporary slide preparation, histology, and staining.

Unit- VH (8 L)
Radioactivity
Types, their importance in biological studies, Measure of radioactivity, GM counters and

Scintillation counting.

Unit- VIII (8 L)

Fundamental principles and basics of instrument design of:

UV-Visible spectrophotometry and Beer-Lambert law, Fluorescence techniques, Infra-Red and
Raman spectrometry, Circular Dichroism and Optical Rotatory dispersion, Nuclear Magnetic
Resonance spectrometry, atomic absorption and emission spectrometry, X Ray diffraction, Mass
spectrometry.



Year: Second Semester: II1
Course Code: B110302P Course Title: Biochemical Tools and Techn ques Lab

Credits: 2 Marks: [25 Internal+75 E:tern*l] Evaluaﬂop

Unit- I (60 L)
Laboratory exercises:

Verification of Beer’s Law

Estimation of protelm by Biuret/Lowry method
Separation of amino acid acids by TLC/paper chmmatogrpphy
To perform agarose gel electrophoresis

To isolate mitochondria by differential centrifugation
Visualization of cells by methylene blue

SDS PAGE
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Year: Second Semester: IV

Course Code: B110401T Course Title: Enzymology and Immunology
Credits: 4 Marks: [25 Internal+75 External] Evaluation
Unit-1(8 L)

Introduction to enzymes :
General characteristics of enzymes, Co-factor, and prosthetic group, apoenzyme, holoenzyme.

Classification and nomenclature of enzymes, Enzyme assays- Enzyme activity, specific activity,
units to express enzyme activity. Features of enzyme catalysis, Catalytic power and specificity of
enzymes (concept of active site), Fischer’s lock and key hypothesis, Koshland’s induced fit

hypothesis.

Unit-II (8 L)

Enzyme Kkinetics

Relationship between initial velocity and substrate concentration Michaelis-Menten equation,
Lineweaver-Burk plot, Eadie-Hofstee and Hanes plot, Determination of Km and Vmax, Kcat,
specificity constant, Effect of pH and temperature on the activity of enzymes.

Unit-III (8 L)

Enzyme inhibition and Regulation

Reversible inhibition (competitive, uncompetitive, non-competitive and mixed), Irreversible
inhibition, Substrate inhibition, Allosteric regulation, and feedback inhibition (ATPase), Isoenzymes,
Enzyme immobilization and its applications.

Unit-TV (8 L)
Introduction of Immunology

Types of Immunity: Passive, Active, Innate and Acquired immunity, Humoral and Cell Mediated
Immunity, Antigens: haptens, epitopes and Factors influencing immunogenicity, Antibodies:
Structure, types, production, and functions of immunoglobulins Clonal selection theory.

Unit-V (8 L)

Antigen Antibody reaction: Precipitation, Immunoelectrophoresis, Haem-agglutination, RIA and
ELISA. Cell and organs of immune responses and their functions, B & T cells, factors responsible
for immunogenicity, Monoclonal antibodies production and applications.

Unit- VI(8L)

Histocompatibility

Structure of MHC class I, II & III antigens and their mode of antigen presentation, MHC restriction,
Complement system: Components, Classical and alternate pathways of complement activation,

Hypersensitivity, Autoimmunity.

Unit VII (8 L)
Vaccines and Immunization
Passive and Active immunization, Types of Vaccines: Inactivated, Attenuated, Recombinant and

Vaccines, Peptide and DNA Vaccines, RNA Vaccines.

Unit- VIII (4 L)
Transplantation immunology
Immunological basis of graft rejection, Clinical manifestations, Immunosuppressive therapy, and

privileged sites.



Year: Second Semester: IV
Course Code: B110402P Course Title: Enzymes and Immunological Techniques Lab
Credits: 2 Max. Marks: [25 Internal+75 External] Evaluation

Unit- 1 (60 L)
Laboratory exercises:

Isolation of enzyme and determination of enzyme activity
Study of the effect of pH on the enzyme activity.

Study of the effect of varying substrate

concentration on the enzyme activity and

determination of Km and Vmax.

Study of the effect of temperature on the enzyme activity.
Study of the effect of inhibitors on the enzyme activity.
Blood grouping

Differential Count of WBC

10. Detergent lysis of RBC

11. Dot ELISA

12. ELISA — Demonstration

13. Ouchterlony Double diffusion (ODD)

14. Separation of serum from blood & precipitation of Immunoglobulins
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Year: Second Semester: IV

Course Code: B110403R Course Title: Research Project/Dissertation/
Internship/Field or Survey Work

Credits: 3 Max. Marks: [25 Internal+75 External] Evaluation

This course will be decided and implemented after consultation with the faculty members of each
subject. This course will include research / review paper presentation/ writing/ laboratory work /

designing and execution of the projects in house or in some laboratory.



3 Year UG Degree in Biochemistry

Year: Third Semester: V

Course Code: B110501T Course Title: Bioenergetiqs and Metabolism
Credits: 4 Marks: [25 Internal+75 External] Evaluation
UnitI(8L)

Principle of Bioenergetics:
Bioenergetics and thermodynamics, Laws of Thermodynamics, Gibbs free energy, enthalpy, Entropy

and their relationships, Free energy change, ATP as universal currency in biological system,
Coenzymes, and proteins as universal electron carriers.

Unit I (4 L)

Oxidative phosphorylation

The electron transport chain - its organization and function, Peter Mitchell’s chemiosmotic
hypothesis and Proton motive force, Fo/F1 ATP synthase, structure and mechanism of ATP
synthesis, Metabolite transporters in mitochondria, Regulation of oxidative phosphorylation, ROS
production and antioxidant mechanisms, Oxidative phosphorylation and ATP synthesis uncouplers.

Unit INI (8 L)

Carbohydrate Metabolism:

Glycolysis, TCA cycle, Electron Transport Chain, Pentose phosphate pathway, Gluconeogenesis and
Glycogen metabolism, Diseases associated with metabolic irregularities.

UnitIV 8 L)

Photosynthesis

Light harvesting and photosynthetic electron transport, Water splitting, formation of H+ gradient and
Photophosphorylation, Calvin cycle, and its regulation, Photo respiration, C4 and CAM pathways in
plants.

Unit V(8L)

Lipid Metabolism:

Degradation of fatty acids, B oxidation, regulation of fatty acid oxidation, ® oxidation and o
oxidation, Ketone-body metabolism, Cholesterol synthesis, Fatty acid synthase complex enzyme,
Synthesis of saturated, unsaturated, odd and even chain fatty acids, Regulation of fatty acid
metabolism, Diseases associated with abnormal lipid metabolism.

Unit VI 8 L)

Protein Metabolism
Urea Cycle, Transport of ammonia, Deamination and transamination reactions, Inborn errors of

protein metabolism, Glucogenic and ketogenic amino acids, Overview of amino acid synthesis.

Unit VII (8 L)

Nucleic Acid Metabelism

De novo synthesis of purine and pyrimidine nucleotides, regulation and salvage pathways,
degradation of purine and pyrimidine nucleotides, Inhibitors of nucleotide metabolism, Disorders of
purine and pyrimidine metabolism.



Unit VIII (8 L)

Nitrogen metabolism

Biological nitrogen fixation by free living and in symbiotic association Structure apd function of the
enzyme nitrogenase, Nitrate assimilation: Nitrate and Nitrite reductase, Primary and secondary
ammonia assimilation in plants, ammonia assimilation by glutamine synthetaSe-glutamme

oxoglutarate amino transferase (GS-GOGAT) pathway
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Year: Third Semester: V

Course Code: B110502T Course Title: Fundamentals of Microbiology

Credits: 4 Marks: [25 Internal+75 External] Evaluation
|

UnitI (4 L) |

History of Microbiology ‘

Spontaneous generation versus biogenesis, Contributions of Anton von Leeuwenhoek, Louis Pasteur,
Robert Koch, Alexander Fleming, Various forms of microorganisms (bacteria, fungi, viruses,

protozoa, PPLOs).

Unit I (8 L)
Classification of Microbiology
Nutritional classification of microorganisms, Nature of the microbial cell surface, Gram positive and

Gram-negative bacteria, Growth curve.

Unit I 8 L)

Control of Microorganisms
Physical agents (Autoclave, Hot air oven, Laminar airflow and membrane filter), Chemical agents

(Alcohol, Halogens and Gaseous agents, antibiotics), Radiation Methods (UV rays).

UnitIV (8 L)

Pathogenicity of Microorganisms and Antimicrobial Chemotherapy

Introduction to pathogenic microbes, Bacteria, Viruses, Algae, protozoa and fungi, General
Characteristics of antimicrobial drugs, determining the level of microbial activity, dilution
susceptibility test and disc diffusion test, Range of activity and mechanism of action of penicillin,
vancomycin, and tetracycline. .

Unit V(8 L)

Microbes in Extreme Environments and Microbial Interactions

The thermophiles alkalophiles, acidophiles, symbiosis and antibiosis among microbial population,
N2 fixing microbes in agriculture and forestry.

Unit VI(4 L)
Recombination in Prokaryotes
Transformation, Conjugation, Transduction.

Unit VII (8 L)

Food and Industrial Microbiology

Importance of microbiology in food and industries, Basic design of fermenter, Continuous and
discontinuous culture, Preparation of fermented food products such as yoghurt, curd and cheese.
Preparation of alcoholic beverages like wine and beer, Single cell proteins, Treatment of wastewater

and sewage, Bioremediation and biodegradation.

Unit VIII (8 L)

Brief Outline of Virology

Discovery of virus, Early development of virology, nomenclature, classification and taxonomy of
viruses - based on host, nucleic acids and structure, Evolution of viruses.
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