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(3). Determination of silver by extraction as its ion association complex with 1,10-
phenanthroline and pyrogallol red.

B. Ion exchange chromatography

General introduction. Action of ion exchange resins. Ion exchange chromatography. Ion
exchange equilibria. Ion exchange capacity and its determination. Applications :

(1). Determination of the total cation concentration in water.

(2). Separation of the fluoride with the aid of cation exchanger.

(3). Separation of Cl- and Br- using anion exchanger

UNIT-3: CHROMATOGRAPHIC METHODS

Introduction, Definitions, Classifications in Chromatography.

A. Adsorption column chromatography: Types of columns, Experimental
requirements, Development of column, Factors affecting column efficiency, Applications
and experiments , Separation of (1)  Methylene Blue and malachite green ; (2)  Metal
ions and ;  (3)  Chlorophylls and carotenoids.

B.  Paper Chromatography :Theory, Principles and techniques. Development of
chromatogram (Ascending and Descending ), Two dimensional and Multi dimensional
paper Chromatography, Measurement of Rf values, Applications and experiments ,
Separation of :  (1) Amino acids   (2)  Cations  and  (3)  Complexes.

C. Thin layer Chromatography : Preparation and development of plates.  Advantages
of TLC, Applications and Experiments – Separation of  :  (1)  Ink Pigments   (2)  Dyes
and  (3)  Amino acids.  High Performance , Thin Layer Chromatography ( HPTLC ),
Features and Applications.



D.  Gas Chromatography: Principles and theory, Instrumentation – Columns and
detectors, Types of chromatograms. Analysis of elution peaks, Applications in qualitative
and quantitative analysis.

E. High Performance Liquid Chromatography: Introduction, characteristic features
of HPLC, comparison of super critical fluid, fluid chromatography with HPLC and GLC;
Principle of HPLC, Instrumentation; Components, Types of detectors. Applications HPLC
on the separation of inorganic, Organic and Pharmaceutical compounds.

UNIT-4. ELECTROANALYTICAL TECHNIQUES

A. Polarography: Principle, Advantages of Dropping Mercury Electrode,  diffusion
current, migration current, half wave potential, ilkovic equation, reversible and
irreversible polarographic processes, Quantitative polarographic analysis

B. Amperometric titrations: Principle – Determination of lead using oxalic acid
titration curves, Determination of nickel using dimethylglyoxime

C. Cyclic Voltammetry: Principle, Randles-Sevcik equation (only statement and no
derivation), Criteria for the cyclic volatmograms for reversible, irreversible, quasi-
reversible waves, Identification of intermediates in organic reactions using cyclic
voltammetry.

UNIT – 5 : ANALYTICAL SPECTROSCOPY
(a) Spectrophotometry, Beer -Lambert law, Method of analysis and applications -

examples
(b) Spectrofluorimetry -Basics of the Method and Applications -Examples
(c) Flame photometry and Flame Emission  Spectroscopy, Principles, Types of

flames  and types of burners. Types of instruments used, flame photometer and
experimental technique, Interferences: chemical reactions in flames. Dissociation
equilibria, ionization in flames, use of organic solvents. Applications, advantages &
disadvantages, limitations. –Example of Water analysis

(d) Atomic Absorption Spectroscopy, Introduction, Principles, relation between flame
emission and atomic absorption. Instrumentation, Interferences, background
correction, Applications.
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UNIT- I: CARBOHYDRATES AND PROTEINS
Carbohydrates: Occurrence, importance and synthesis of monosaccharides containing
functional groups such as amino, halo and sulphur.  Structure elucidation and synthesis of
sucrose.  Conformational structures of D(+)ribose, 2-deoxy D-ribose, sucrose, lactose,
maltose and cellobiose.  Structural features of starch, cellulose and chitin (structure
elucidation not expected).
Proteins: Acid and enzymatic hydrolysis of proteins.  Determination of amino acid
sequence in polypeptides by end group analysis.  Chemical synthesis of di and tri peptides.
UNIT-II:TERPENOIDS
Classification – isoprene and special isoprene rules.  Occurrence, isolation, structure
elucidation, stereochemistry and total synthesis of (i) santonin (ii) abeitic acid and (iii)
–carotene.  Biosynthesis of mono and diterpenoids.

UNIT- III: ALKOLOIDS
Definition, medicinal importance occurrence and classification of alkaloids.  General
methods used for structural determination of alkaloids.  Isolation, structural elucidation,
stereochemistry and total synthesis of (i) Quinine (ii) Morphine (iii) Reserpine. Biosynthesis
of morphine.
UNIT-IV: STERIODS, HARMONES AND PROSTAGLANDINS
Occurrence, isolation, structure determination, stereo chemistry and total synthesis of (i)
cholesterol (ii) androsterone (iii) testosterone (iv) estrone and (v) progesterone.
Biosynthesis of cholesterol.
Occurrence, classification and physiological activity of prostaglandins.  Structure
determination and synthesis of PGE1 and PGE2.
UNIT-V: NUCLEIC ACIDS AND ENZYMES
Nucleic Acids: Primary, secondary and tertiary structure of DNA, Types of RNA -
mRNA, tRNA and rRNA.  Replication, transcription and translation.  Genetic code.
Protein biosynthesis.
Enzymes: Definition, Classification based on mode of action.  Mechanism of enzyme
catalysis. Lock and Key model and Induced–Fit model.  Factors affecting enzyme catalysis.
Enzyme inhibition–reversible and irreversible inhibition.  Enzymes in organic synthesis.
Immobilized enzymes.
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