Course Title: Fundamentals of Biochemistry

Course code: . Credits: 4
Maximum marks: 100 Total teaching hours: 60

Course obje!‘;’wcs

This course aims to provide students with an understanding of biomolecules, with an

‘emphasis on their structural foundations, unique propertics, biolo'gicql roles and functions,
and inter-relationships. The focus is on the structural and functional rélhtionships of various
biomolecules at the chemical level from a biological point of view.

‘Learning outcomes

After the completion of this course students will be able to:
1)

Describe the chemistry of carbohydrates, lipids, proteins and amino acids.
2y

Describe the classification and structural organization of carbohydrates,

lipids, proteins, nucleotides and nucleic acids and utilize the knowledge for getting
employed in pharmaceutical industries.

T

THEORY
Unit I: Foundation of Biochemistry

Tt |

* The fundamentals of biochemistry, Cellular and chemical foundations of life; Water: unique
properties, weak interactions'in aqueous systems,, ionization: cf)water» buffering action in
biological system, water as' a umiversal solvcnt, rcacmnhand\ ﬁtness of the aqueous

environment

Unit II: Carbohydrate
Monosacchandes structure of aldoses and ketoses; Ring- structure and conformation of
sugars muta:otauon, anomers, epimers and cnmhnmers. Stmctnrcpf biologically important
sugar derivatives, oxidation and reduction of sugars; Fo. maﬁonmf ‘disaccharides, reducing
and nnn—reducmg msacchandw Polysaccharides ~ homosj,and;- hﬂthOleacchandes,
- structural  and ..storage polysaccharides; Structure and role of glycoconjugates -
~ proteoglycans, glycoproteins and glycolipids (gangliosides and lipopolysaccharides);
‘Carbohydrates as informational molecules
Unit IIl: Amino acids, proteins and Lipids
, Amino Acxds Structural features and ciasmﬁeanon,

j@xk@/ o

Ph?mﬂlu Properties, chemical
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) Uncommon amino acids and thejr
rve

properties (acid basc properiies, titration cu -nd function of proteins
functions; Protcins: primary, sccondary and tertiary struclures

ide; Storage lipids - triacyl
- fatty acids, glycerol, ccram -
Lipids: building blocks of lipids - fatty o glyccmphosphohplds Sz

lvcerol and waxes; Structural lipids in membra
- sterols; their distribution and role of. Plant

and sulpholipids, ctherlipids, sphingolipids and
steroids; Lipids as siguals, cofact + and pigments

Unit IV: Nuclcotides and Nuclei . #cid I
Nucleic Acids: Nucleotides - structure and properties of bases, pentoses; nucleo:ades; ;
Watson-Crick model of DNA; forms and structure of DNA; Watson-Crick model of DNA;
Structure of major species of RNA - mRNA, tRNA and rRNA: Other functions of
nucleotides - source of energy, component of coenzymes and second messengers; Enzymes;

classification and mode of action

PRACTICALS
1) Safety measures in laboratories.
2) Preparation of normal and molar solutions.
3) Preparation of buffers, phosphate and acetate buffers.
4) Determinetion of pKa of ac~*ic acid and glycinc.
§) Qualitative tests for carbohydrates.
6) Qualitanve test for lipids.
7) Qualitative test for amine acids, proteins.
8) Qualitative test for nucleic acids.
9) Separation of aminc acids/ sugars/ bases by thin layer \chromatography/paper
chromatography.
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