Syllabus Theory and Practical
B.Sc. (Basic/Honors) Semester-I

Course code:DSC-1T: BC-101;
Course Title: Chemical Foundations of Biochemistry-1 (Theory)

Course title Chemical Foundation of Biochemistry-1
Couse code DSC-1T: BC-101

Course credits 04

Total contact hours 56

Duration of ESA (Hour) 03

Formative assessment marks 30

Summative assessment marks 70

Course Outcome:
This will inculcate confidence and clarity of mind in students to understand the chemistry
of Biomolecules, and Biological reactions.

Course Outcomes /Program 112/3|4/56|7|8 |9 |10 11|12
Outcomes
Aptitude X | X| X
Critical thinking X
Subject clarity X | X X
Analytical Skill X x| X

Content of Theory course- 56hr

Chemical Foundation of Biochemistry-1
Total credits = 4

14 hr




14 hr

Unit 4: Electrochemistry and Redox reactions

14 hr

Scope of electrochemistry, electrochemical cells, Daniel cell, galvanic cell,
electrode potential and its measurement, electrolysis, types of electrolytes,
primary and secondary batteries, electrodes, half-cell reaction, standard
electrodes. Laws of thermodynamics, entropy and enthalpy, their relation,
Gibb's energy, free energy change, Lewis concept, ions, redox reactions, redox
potential, application of redox potential, energy linked to redox reactions,
reduction of oxygen, oxidation and reduction of iron in hemoglobin, biological
active forms of zinc, calcium, nickel, molybdenum, selenium, and cobalt,
NAD+/NADH, NADP+/NADPH, FAD/FADH2, FMN/FMNH2. Molecularity and
order of a reaction.




Course code: DSC-1P: BC-102;

Course Title: Volumetric Analysis - Practicals-1

Course title Volumetric analysis - practicals-1
Couse code DSC-1P: BC-102

Course credits 02

Total contact hours 56 (4 h/ week)

Duration of ESA (Hour) 3

Formative assessment marks 15

Summative assessment marks 35

Content of Practical course- Volumetric analysis- Practical-1

Total Teaching Hours = 56; Total Credits = 2 56 hr

List of experiments to be conducted

Open Elective Course Code: OE-1T:BC-103;

Course Title: Biochemistry in Health and Diseases (theory)



COURSE TITLE Biochemistry in Health and Diseases
Couse code OE-1T: BC-103

Course credits 03

Total contact hours 42

Duration of ESA (Hour) 03

Formative assessment marks 30

Summative assessment marks 70

Course Outcome: This open elective course offering to students of various streams gives
knowledge about health and various terminologies used in health and disease conditions;
Difference between communicable and non-communicable diseases; Health promotion

and treatments for various diseases and disorders.

Content of Theory course- Biochemistry in Health and Diseases
Total credits =3

42 hr

Unit 1: Introduction::

14 hr

WHO definition of health, Health and hygiene, General health care, Factors
affecting health, Indices and evaluation of health, Disease patterns in developed
and developing world; Classification of diseases - Endemic, Epidemic, Pandemic;
Professional health hazards.

Disease conditions: Acute disease, Chronic disease, Incurable disease, Terminal
disease, Illness, disorders, Syndrome, Pre-disease.

Treatment: Psychotherapy, Medications, Surgery, Medical devices, and Self-care.
Dimensions of Health: Physical, Mental, Spiritual, Emotional, Environmental, and
Philosophical.

Unit 2:Communicable Diseases:

14 hr

Tuberculosis, Cholera, Typhoid, Conjunctivitis.

Sexually transmitted diseases (STD): Information, statistics, and treatment
guidelines for STD, Prevention: Syphilis, Gonorrhea, AIDS, etc.

Non-communicable diseases: Malnutrition- Under nutrition, Over nutrition,
Nutritional deficiencies; Anemia, Stroke, Rheumatic heart disease, Coronary
heart disease, Cancer, blindness, accidents, mental illness, lodine deficiency,
Fluorosis, Epilepsy, Asthma.

Genetic disorders: Down’s syndrome, Klinefelter’'s syndrome, Turner’s
syndrome, Thalassemia, Sickle cell anemia.

Lifestyle disorders: Obesity, Liver cirrhosis, Diabetes mellitus, Hypertension
(Causative agents, symptoms, diagnosis, treatment, prognosis, prevention)

Unit 3: Health Promotions:

14 hr




Preventing drug abuse, Oral health promotion by tobacco control.

Mental hygiene and mental health: Concepts of mental hygiene and mental
health,Characteristics of mentally healthy person, Warning signs of poor mental
health, Promotive mental health, strategies and services, Ego defense
mechanisms and implications, Personal and social adjustments, Guidance and
Counseling.

Infection control: Nature of infection, Chain of infection transmission, Defenses
against
infection transmission




Skill enhancement course: Course Code: SEC-1T:BC-104.1;
Course Title: Biochemical Techniques-1 (theory)

Course title Biochemical Techniques-1
Course code SEC-1T: BC-104.1

Course credits 02

Total contact hours 28

Duration of ESA (Hour) 03

Formative assessment marks 30

Summative assessment marks 70

Course Level Learning Outcomes: Students will be exposed

to

various

spectrophotometry and chromatographic techniques and their applications in separation

of chemicals like biomolecules, organic chemicals, drugs etc.

Content of Theory course- Biochemical Techniques-1 28 hr
Total credits =2
_Unit 1: Photometry: 14 hr
_ 14 hr
Assignment/ open discussion/ quiz 05
Total 30

SKkill enhancement course: Course Code: SEC-1T: BC-104.2;

Course Title: Microbiological quality of food and water(Theory)

Course title Microbiological quality of food and water
Couse code SEC-1T: BC-104.2

Course credits 02

Total contact hours 28

Duration of ESA (Hour) 03

Formative assessment marks 30

Summative assessment marks 70

Course Level Learning Outcomes: Students will learn various means of microbial
contaminations in water and food and their implications on health. Student will learn about
the standard methods of detection of contaminating microorganisms in food and water



samples.

Content of Theory course- Microbiological quality of food and
water

Total credits =2

28 hr

Unit 1

14 hr

Sampling of water to detect the microbiological quality of water. Isolation of
microorganisms from water sample. Medium: Growth medium, differential
medium and specific medium.

Treatment and safety of drinking (potable) water, methods to detect
potability of water samples: (a) standard qualitative procedure: presumptive
test/MPN test, confirmed and completed tests for fecal coliforms (b)
Membrane filter technique and (c) Presence/absence tests

Unit 2

14 Hr

Intrinsic and extrinsic factors that affect growth and survival of microbes in
foods, natural flora and source of contamination of foods in general
Principles, Spoilage of vegetables, fruits, meat, eggs, milk and butter, bread,
canned Foods.

Cultural and rapid detection methods of food borne pathogens in foods. Food
borne diseases: Food intoxication, food infection, shigellosis. Food sanitation
and control: HACCP, Indices of food sanitary quality and sanitizers.

Syllabus Theory and Practical
B.Sc. (Basic/Honors) Semester-II
Course code:DSC-2T: BC-201;
Course Title: Chemical Foundations of Biochemistry -2 (theory)

Course title Chemical Foundations of Biochemistry -2

Couse code DSC-2T: BC-201

Course credits 04

Total contact hours 56

Duration of ESA (Hour) 03

Formative assessment marks 30

Summative assessment marks 70

Course Outcome: These topics will enable students to understand the fundamentals of

chemical processes in biological systems




Course Outcomes /
Program
Outcomes

10

11

12

Aptitude

Critical thinking

Subject clarity

Analytical Skill

R

|||

X

X

Content of Theory course- Chemical Foundations of
Biochemistry-2
Total credits = 4

56 hr




Course code: DSC-2P: BC-202;

Course Title: Qualitative and Quantitatve analysis - practicals-2

Course title Qualitative and Quantitative
analysis-practicals-2

Couse code DSC-2P: BC-202

Course credits 02

Total contact hours 56 (4 h/ week)

Duration of ESA (Hour) 3

Formative assessment marks 15

Summative assessment marks 35

Course Outcome: The Course Objective is to provide experimental practice of quantitative
and qualitative analysis. Also it provides training in physical chemistry laboratory
techniques. Upon successful completion, students should develop skills in handling
instruments and understand its application in research work.

Content of Practical course- Qualitative and quantitative
analysis-2

Total Teaching Hours = 56; Total Credits = 2 56 hr

List of experiments to be conducted




L

Open Elective Course Code: OE-2T:BC-203;
Course Title: Nutrition and Dietetics (theory)

Course title Nutrition and Dietetics
Couse code OE-2T: BC-203
Course credits 03

Total contact hours 56

Duration of ESA (Hour) 03

Formative assessment marks 30

Summative assessment marks 70

Course outcomes:

e The student will gain knowledge about energy requirements and the
Recommended Dietary Allowances.

e The student will understand the functions and role of macronutrients, their
requirements and the effect of deficiency and excess

e The student learns the impact of various functional foods on our health




e The student will be able to apply basic nutrition knowledge in making foods
choices and obtaining an adequate diet.

e The student gains competence in connecting the role of various nutrients in
maintaining health and learn to enhance traditional recipes.

Content of Theory course- Nutrition and Dietetics 42 hr
Total credits =3

14 hr

14 hr

14 hr

I




Formative Assessment

Assessment occasion Weightage in marks
Class test (Two class tests)/ Continuous evaluation 20
Seminar/ class work 05
Assignment/ open discussion/ quiz 05

Total 30

Skill enhancement course: Course Code: SEC-2T:BC-204.1;

Course Title: Biochemical Techniques-2 (theory)
Course title Biochemical Techniques-2
Couse code SEC-2T: BC-204.1
Course credits 02
Total contact hours 28
Duration of ESA (Hour) 03
Formative assessment marks 30
Summative assessment marks 70

Course Level Learning Outcomes: Students will be exposed to various electrophoretic
and mass spectrometry techniques and their applications in biomolecular separations and
drug discovery. A thorough understanding of the above techniques would provide job
opportunities in CROs for drug discovery and metabolism and also in diagnostic
development companies.

Content of Theory course- Biochemical Techniques-2 28 hr
Total credits =2




multiplier, Faraday’s cup,
Photomultiplier conversion dynode, Array detectors. Application of LC-MS
and GC-MS in drug discovery and metabolic studies.

Pedagogy: MOOC/desk work/book chapter/problem solving /assignment

Formative Assessment

Assessment occasion Weightage in marks
Class test (Two class tests)/ Continuous evaluation 20
Seminar/ class work 05
Assignment/ open discussion/ quiz 05

Total 30

SKkill enhancement course: Course Code: SEC-2T:BC-204.2;
Course Title: Bioinformatics(theory)

Course title Bioinformatics
Couse code SEC-2T: BC-204.2
Course credits 02
Total contact hours 28
Duration of ESA (Hour) 03
Formative assessment marks 30
Summative assessment marks 70

Course level learning outcomes:

By studying this course the students completing B.Sc. (Hons) Biochemistry will have an
understanding of the tools of bioinformatics and computational biology and will be in a
position to access biological data bases and softwares which will be helpful in
understanding sequence alignments and predicting the structures of biomolecules such as
proteins. Students will be exposed to available bioinformatics tools and databases. They
will be in a position to comprehend the fundamental aspects of in-silico protein structure
prediction. They will understand application of theoretical approaches to biological



systems. Students will get trained in the application of programs used for database
searching, protein and DNA sequence analysis, and prediction of protein structures.

Content of Theory course- Bioinformatics 28 hr
Total credits =2

14 hr

14 hr

Pedagogy: MOOC/desk work/book chapter/problem solving /assignment

Formative Assessment

Assessment occasion Weightage in marks
Class test (Two class tests)/ Continuous evaluation 20
Seminar/ class work 05
Assignment/ open discussion/ quiz 05

Total 30




SEMESTER III

COURSE TITLE BIO-ORGANIC CHEMISTRY
COURSE CREDITS 04
TOTAL CONTACT HOURS 56
DURATION OF ESA 03
FORMATIVE ASSESSMENT MARKS 40
SUMMATIVE ASSESSMENT MARKS 60

Course outcome:

These topics will enable students to understand the fundamentals of organic chemistry
pertinent to their importance in understanding biochemical reactions.

Course outcomes 1 2 3 |4 5 6 7 18 |9 |10 11|12
/Program outcomes

Aptitude X X X | X

Critical thinking X

Subject clarity X X X X | X X X
Analytical skill X X X X | X [X X
UNIT 1: Reaction mechanisms and aliphatic hydrocarbons 14 hours

Introduction, meaning of the term, kinetic and non-kinetic. Fundamental aspects: Homo
and heterolytic cleavage. Concept of inductive effect, mesomeric effect, resonance, and
hyper conjugation. Classification of organic reactions (substitution, addition, elimination,
and re- arrangement), with two examples for each. Concepts Reactive intermediates of the
following - free radicals, carbo cations and carbanions, free radicals, carbines, nucleophiles
and electrophiles (Formation and Stability).

Hydrocarbons -Mechanism of addition of HCI to propene, Morkownikoff’s rule. Peroxide
effect, Alkenes - Ozonolysis, oxidation. Alkynes - formation of acetylides and their
importance. Dienes- types with examples. Conjugate dienes, 1,3-butadiene - stability,
mechanism of addition of HBr. Conformational analysis of ethane and n-butane.

UNIT 2: Mechanism of substitution, elimination, and addition reactions 14
hours

Sn1 and Sn2 reactions on tetrahedral carbon, energy profile diagrams, Stereochemistry,
factors affecting SN2 and SNireactions

The Elimination reactions- E2 reaction, Zaitsev rule, E1 reaction. Stereochemistry of E1 & E2
reactions, E2 & E1 elimination from cyclic compounds. Substitution and Elimination reactions
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UNIT 3: Mechanism of electrophilic aromatic substitution reactions 14
hours

Aromatic compounds - aromaticity, criteria for aromaticity, anti-aromatic, and non-
aromatic compounds with examples. Mechanism of electrophilic aromatic substitution
reactions- Halogenation, nitration, sulfonation, Friedel crafts alkylation. Friedel crafts
acylation- mechanism involved. Relative reactivity of substituted benzenes, polycyclic
benzenoid hydrocarbons.

The reaction of the coenzymes.

Overall view of metabolism, thiamine pyrophosphate- structure and its role in
decarboxylation of alpha- keto acids.

Biotin- structure and its role in carboxylation of some important biochemical reactions of
carbohydrate and lipid metabolism.

Vit Bz its role in rearrangement reactions.

Vit B2 coenzymes its role in redox reactions with suitable examples.

UNIT 4: Bio-organic compounds 14 hours

Alcohols: Classification, monohydric alcohols: examples, general and distinguishing
reactions. Dihydric alcohols: glycols, Tri hydric alcohols: glycerol - synthesis from propene,
properties and uses. Phenols: Classification, electronic interpretation of acidity of phenols,
mechanism of Kolbe, Reimer- Tiemann and bromination reactions.

Hydroxy acids: Structure and properties: Lactic acid, Citric acid and Isocitric acid.
Dicarboxylic acids: Maleic and Fumaric acid. Ketoacids: Pyruvic, a-Ketoglutaric, Oxaloacetic
acid.

Carbonyl compounds: General properties, Keto-enol tautomerism. Mechanisms: addition of
HCN to acetaldehyde, Claisen and aldol condensations. Quinones: o and p-benzoquinones-
structure and properties.

Amines: Classification, properties, functional group - Basicity of amines, acylation. Reaction
with HNO:2 & Schiff’s base formation. Distinguishing reactions of primary, secondary and
tertiary amines.

Heterocyclic compounds: Definition, classification with examples, structure and biological
importance of furan, pyrrole, thiophene, pyridine, pyran, thiazole, pyrimidine, purine,
indole, imidazole, quinoline and isoquinoline. Basicity of pyrrole and pyridine.
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Terpenes: Definition, Isoprene rule, classification, isolation, structure and biological
importance of menthol, camphor, farnesol, phytol, lanosterol, lycopene and dolichols.

Steroids: Basic ring structure in steroids. Structure and biological importance of
cholesterol, phytosterols, ergosterol, cortisol, 3-estradiol, testosterone, and aldosterone.
Bile acids (Mono, Di & Tri cholic acids).

Alkaloids: Definition, classification based on their structure and biological functions,
[solation of alkaloids, structure and physiological action of morphine, nicotine and
atropine.

SEMESTER III
PRACTICALS
I11

COURSE TITLE BIO-ORGANIC CHEMISTRY
COURSE CREDITS 02
TOTAL CONTACT HOURS 4 Hours/Week
DURATION OF ESA 03
FORMATIVE ASSESSMENT MARKS 25
SUMMATIVE ASSESSMENT MARKS 25

Course outcome:

This course aims to familiarize students with the principles of organic chemistry and basic
qualitative analysis of organic compounds. Course objective is to provide experimental
practice of preparation of organic compounds and extraction of biologically important
compounds.

Experiments:

I Systematic qualitative analysis of organic compounds (6 practicals)
h
Il Preparation of following organic compounds (2 practicals)
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SEMESTER III

OPEN ELECTIVE
1
COURSE TITLE BIOCHEMICAL TECHNIQUES
COURSE CREDITS 03
TOTAL CONTACT HOURS 42
DURATION OF ESA 03
FORMATIVE ASSESSMENT MARKS 40
SUMMATIVE ASSESSMENT MARKS 60

Course outcome:

These topics will enable students to develop competence in handling various
chromatographic, electrophoretic and isotopic techniques and apply them in isolating and
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SEMESTER III

OPEN ELECTIVE
2
COURSE TITLE HORMONES - BIOCHEMISTRY
AND FUNCTION
COURSE CREDITS 03
TOTAL CONTACT HOURS 42
DURATION OF ESA 03
FORMATIVE ASSESSMENT MARKS 40
SUMMATIVE ASSESSMENT MARKS 60

Course outcome: These topics will enable the students to:

¢ Understand the function of hormones and their regulation.

¢ Know how hormonal systems act in an integrated manner to regulate overall
body functions.

e Understand how failure of these normal physiologic functions and
integrations are associated with some endocrine disorders.

UNIT 1: 14 hours

Introduction to the system and concepts of signaling. Classification, intercellular
communication, regulation of synthesis and secretion of hormones. Chemical signaling-
endocrine, paracrine, autocrine, and neuroendocrine mechanisms. Mechanisms of hormone
action: synergism, antagonism, permissive effects. Division of hormones by the origin,
chemical structure, location, and mechanism of action. Physiological role and disorders of
Pituitary, Pineal, Thyroid and Parathyroid hormones. Introduction to the hypothalamus as
the true master gland with Releasing hormones and inhibitory substances.
Neurohypophysis and its secretions - ADH and Oxytocin

UNIT 2: 14 hours

Physiological role and disorders of hormones of pancreas, adrenal, and placenta.
Introduction to gastrointestinal hormones and neurotransmitters (Acetyl choline, GABA,
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Serotonin). Mechanism of action, target tissues, and the physiological effects of
gastrointestinal hormones. Structure and functions of sex hormones. Hormones during
ovarian and uterine phases of menstrual cycle; Placental hormones; role of hormones
during parturition and lactation. Hormone receptors: receptors in the cell membrane and
in the cell. Secondary and tertiary messengers (cAMP and

Ca*2). Overview on signal transduction pathways for steroidal and non-steroidal hormones
(One example each).

UNIT 3 : 14 hours

Clinical endocrinology- Blood volume, composition and functions of plasma and serum.
Separation and storage of body fluids. Methods of hormone estimation, principles of assay
systems, normal range of hormones in tissues and clinical conditions leading to abnormal
levels with interpretations. Thyroid function test- Determination of T3, T4, and TSH.
Infertility profile: Determination of LH, FSH, TSH, Estrogen, Progesterone, Total
Testosterone, Free testosterone. Major manifestations of disease of the endocrine pancreas,
thyroid, hypothalamus, and pituitary disease.
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SEMESTER IV

COURSE TITLE ANALYTICAL
BIOCHEMISTRY

COURSE CREDITS 04

TOTAL CONTACT HOURS 56

DURATION OF ESA 03

FORMATIVE ASSESSMENT MARKS 40

SUMMATIVE ASSESSMENT MARKS 60

Course outcome: These topics will enable the students to

Understand the concept of biological sample preparation

Appreciate chemistry and application of analytical instruments.

Get acquainted with care and maintenance of equipment and chemicals.

Understand clinically relevant biochemical analysis of all biochemical components i.e.,
proteins, electrolytes, hormones etc.,

¢ Have basic knowledge of clinical and forensic analytical methods and their principles.

Course outcomes /Program 1 2 3 |4 5 6 7 18 |9 |10 |11 |12
outcomes

Aptitude X X X | X

Critical thinking X X

Subject clarity X X X X
Analytical skill X X X X |X |X | X |X |X




12|Pag



SEMESTER IV

PRACTICALS
IV

COURSE TITLE ANALYTICAL

BIOCHEMISTRY
COURSE CREDITS 02
TOTAL CONTACT HOURS 4 Hours/ Week
DURATION OF ESA 03
FORMATIVE ASSESSMENT MARKS 25
SUMMATIVE ASSESSMENT MARKS 25

Course outcome: This course aims to provide experimental practice of analytical
techniques in Biochemistry. Upon successful completion, students should develop
skills in handling instruments and understand its application in research work.
e Sourcing and handling biological samples.
Develop skill and proficiency in basic
techniques
Centrifugation
Chromatography
Electrophoresis and
Spectroscopy

Experiments:
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SEMESTER IV

OPEN ELECTIVE

1

BIOCHEMICAL TOXICOLOGY

COURSE TITLE BIOCHEMICAL TOXICOLOGY
COURSE CREDITS 03
TOTAL CONTACT HOURS 42
DURATION OF ESA 03
FORMATIVE ASSESSMENT MARKS 40
SUMMATIVE ASSESSMENT MARKS 60

Course outcome: This open elective course offered to various streams gives basic idea
about biochemical basis of various effects of toxins/ pharmaceuticals and an outline of
process involved in toxicity testing and drug dosing.

Categorize the classes of toxicants/drugs and know specific examples

State the routes of exposure to toxins/drugs;

Explain the processes of absorption, metabolism and elimination of toxins/drugs; and
Explain environmental and physiological factors that affect toxicant metabolism
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SEMESTER IV

OPEN ELECTIVE
2
COURSE TITLE PLANT BIOCHEMISTRY
COURSE CREDITS 03
TOTAL CONTACT HOURS 42
DURATION OF ESA 03
FORMATIVE ASSESSMENT MARKS 40
SUMMATIVE ASSESSMENT MARKS 60

Course outcomes: These topics will enable the students to

e Understand the plant cell, photosynthesis, transporters, and important
primary metabolites.

e [llustrate plant growth regulators, plant’s responses to various biotic and abiotic
stresses.

e Explain about plant secondary metabolites and their functional importance.
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