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Course Description:

This is a first year Semester one course in biochemistry.  It introduces students to the use of units of international system of units, properties of biochemical media (ionic strength, activity of a solute in aqueous solution, ionic strength, osmolarity, absorbance and transmittance Turbidity, temperature), units of concentration (molarity, normality, molarity, percent saturation, percent weight per volume, percent weight per weight, milligram percent  and parts per million), Acid/base theory, pH, buffers, physical chemical properties of macromolecules.  It ends with thermodynamic principles of biochemistry (laws of thermodynamics, energetic functions of state equilibria, energy conservation and free energy, redox reactions and redox potentials).

The course is divided into the following three major topics.

· Properties of biochemical media

· pH and buffers

· Bioenergeticcs (Thermodynamics).

4.
Course Objectives

· To define different units of concentration and practice in their application

· To discuss buffers and their application

· To discuss pH and its biochemical relevance

· To use absorbance as a measure of concentration of solutions

· To discuss systems in the universe, laws of thermodynamics and energy functions of state.

· To introduce some of the mathematical aspects of biochemistry.

5.
Teaching and Assessment pattern

Duration of Course

The content of the course will be covered in 5 weeks of a 15 week academic semester with 5 hours of instruction per week and weekly 4 hours practical sessions.

Mode of Instruction

Most of the instruction will be lecture orientated but students are allowed to ask questions during lectures.

Students are obliged to do practicals which are under the supervision of year (class) coordinators and technicians.

Students are encouraged to seek help outside the lecture room from fellow students, the course lecturer, other biochemistry lecturers and technicians or web/internet.

There will be fortnightly assignments and weekly practical reports to be made of 10 practicals.

There will be at least two major homework, assignments and one test.

Assessment Pattern

The following instruments will be used to assess the extent of growth in skills, abilities and understanding acquired.

Requirements



No. of Units

Contribution

Practicals



(10)


10%

Tests




(1)


30%

Final Examination


(1)


60%

Total







100%

Reading List

The reading list will include but not limited to the following texts.

· Segel, I.H (1976), Biochemical calculations, 2nd edition, John Wiley and sons.  New York.

· Morris, J.G. (1974); A biologist’s physical chemistry, 2nd edition, Edward Arnord – Adivision of Hodders & Soughton, London.

· Lehninger, A.L, Nelson, D.L. and Cox, M. M. (1993) principles of biochemistry; 2nd edition, Worth Publishers, NewYork.

· Vasuderevan, D.M. and Sreekumari, S (200p), Textnooks of biochemistry for medical students, 3rd edition, Jaypee Brothers Medical Publishers (P) Ltd; New Delhi.

· Stryer, L (1983), Biochemistry, 3rd edition, W.H., Freeman and Company, New York.

Course Outline

Properties of Biochemical media
Use of units of international system of units, aqueous solution:  activity of a solute in aqueous solution, ionic strength, osmolarity, absorbance and transmittance, turbidity, temperature.  Units of concentration  Morality, percent saturation (% saturation(, percent weight per volume (% w/v), percent weight per weight (% w/w), milligram percent (mg %) and parts per million (ppm).

pH and Buffers

Acid/base theory and pH:

Bronsted concept of acids and bases, strong acids and their bases and their titration curve ionic product of water, weak acids and bases and their titration curves, acid/base dissociation constants, Henderson – Hasselbalch equation.

Buffers and physical-chemical properties of macromolecular.

Definition of buffer, working of buffer, buffer capacity, preparation of buffers, blood buffers, polyprotic acids and amphoteric salts, pH indicators, Biochemical relevance of pH:  pH-dependent ionization of amino acids, pH-dependent properties of proteins, Zwitterions, pH-dependent separation of mixtures of amino acids and proteins, regulation of pH in the body.

Bioenergetics

Terminologies, systems in the universe, laws of thermodynamics, energetic functions of state and their symbols, equilibria, energy conservation and free energy, redox reactions and redox potentials, energy generating organelles.  The flow of electrons in biological systems, theories of energy generation, shuttles systems, substrate level an doxidative phosphorylation, action of ionophores an duncouplers.  Inhibitors of the electron transport chain system.

Suggested Teaching program

I.
Properties of biochemical media

(1 week)

Assignment 1

· Use of units of international system of units

· Aqueous solution

· Units of concentration

II.
pH and Buffers



(1 week)

Assignment 2

· Acid/base theory and pH

· Henderson-Hassel balch equation

· Buffers

· Polyprofic acids and Amphoteric salts

· pH Indicators

· Biochemical relevance of pH

· Regulation of pH in the body

III.
Bioenergetics




(1 week)

Assignment 3

· Terminologies

· Systems in the universe

· Laws of thermodynamics

· Energetic functions of state

· Equilibria

· Energy conservation and free energy

· Redox reactions and redox potentials

· Flow of electrons in the biological systems

· Theories of energy generation

· Substrate level and oxidative phosphorylation

· Action of ionophores and uncouplers

· Inhibitors of the electron transport chain system

IV.
Practicals

· 10 practicals will be done within the 5 weeks 

· Course Test including 3 weeks of the lectures

Responsibility of the Student

Regular attendance and to do all assignments, homework practical reports and tests.

Responsibility of the Course Lecturer

Regular and punctual teaching, accurate and prompt grading of assignments, homework, practical reports, tests, tests and examinations and available to assist students after formal lectures.

