FST 1101 
BIOCHEMISTRY I

1. COURSE INSTRUCTOR(S)

· Mr. George Ntibarikure [BSc. Food Science & Technology, MSc. Chemistry]

· Agnes Namutebi [BSc Food Science and Technology; MSc Food Science; PhD Food Science, Nottingham University – Carbohydrate Chemistry]

2. COURSE TYPE:

Core course for Year I BSc. Agriculture; BSc. Food Science & Technology and BSc. Horticulture

3. COURSE STRUCTURE

Course is 3 credit units (3 CU): 2 lecture hours and 2 practical hours per week for 15 study weeks; [i.e. 30 lecture hours & 30 practical hours equivalent to 45 contact hours]. 

4. COURSE DESCRIPTION:
Behaviour / properties of gases & aqueous solutions; Colloids & emulsions; Concept equilibra and law of mass action; Acids, bases, buffers, Indicators; Proteins (amino acids; nucleotides, nucleic acids & co-enzymes; an overview of amino acid protein synthesis)

Chemistry & function of carbohydrates, lipids, vitamins; Plant Biochemistry - light and dark reactions of photosynthesis; Nitrogen metabolism - nitrogen fixation, nitrate reduction & assimilation; Respiration.

5. COURSE OBJECTIVES

General objective

To introduce students to the basics of biochemical processes and behaviour of biological materials.

Specific objectives

a) To know and explain principles that govern the physical and chemical behaviour of biological materials.

b) To illustrate the structures of biological components.

6. RECOMMENEDED REFERENCES

a) Conn, E. E., Stumpf, P. K., Bruening, G. and Doi, R. H. 1987. Outlines of Biochemistry 5/E. John Wiley & Sons. New York, Chichester, Brisbane, Toronto, Singapore.

b) Lehninger, A. L., Nelson, D. L. and Cox, M. M. 1993. Principles of Biochemistry. 2nd ed.  Worth Publishers. New York.

c) Sharma, K. K. and Sharma, L. K. 1994.  A text book of Physical Chemistry. 3rd Edition VIKAS Publishing House PVT LTD. New Delhi.

7. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND  EQUIPMENT

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION/ Time allocation

(i.e. contact hours)
	TOOLS/ Equipment needed

	1. Introduction
	· Review of physical and chemical aspects of matter; State of matter

· Assignment 1: Conversion of basic units of pressure
	-Interactive lectures 

(2 hrs)


-Take home assignment
	- LCD projector/ BB/ White  board markers 

	2. Behaviour/ properties of gases
	· Introduction to gas laws
· Assignment 2: Computation of gases in various composition and conditions
· Practical1: Preparation of Stock/standard solutions

	-Interactive lectures 

(2 hrs)


-Take home assignment

Lab practical (3 hr)


	- LCD projector/ BB/ White  board markers

 - Chemical reagents 

- Lab consumables 



	3. Behaviour / properties of  aqueous solutions
	· Laws governing behaviour of fluids

· Properties of  aqueous solutions

· Practical 2: Estimation of Inorganic Phosphate

· Practical 3: Basis of Qualitative Absorption Spectroscopy and concentration of reagents
	-Interactive lectures 

(4 hrs)


- Lab practicals 

(6 hrs)


	- LCD projector/ BB/ White  board markers 

- Chemical reagents 

- Lab consumables 

- Stationary (graph and ream of paper) 



	4. Colloids &
Emulsions
	· Introduction Surface chemistry

· Behaviour of colloids

· Types of colloidal systems

· Practical 4: Behaviour of Colloidal systems or solutions
	-Interactive lectures 

(2 hrs)

- Lab Practical (3 hrs)
	- LCD projector/ BB/ White  board markers 

- Lab consumables 



	5. Concept equilibra 
	· Law of mass action

· Its applications
	- Interactive lecture 

(1 hr)
	- LCD projector/ BB/ White  board markers 

	6. Acids & bases
	· Concept of pH and strengths of acids & bases

· Dissociation constants

· Buffers, Indicators
· Practical 5: Measurement of pH of various solutions and titration of acids and bases
· Practical 6:Preparation of buffer solutions
· Assignment 6: Computation of dissociation constants and pH of acids & bases
	-Interactive lectures 

(4 hr)


- Lab practical (3 hr)

Lab practical (3 hr)

-Take home assignment


	- LCD projector/ BB/ White  board markers 

- Chemical reagents 

- Lab consumables 

- Stationary (graph and ream of paper) 

- Chemical reagents 

- Lab consumables 



	7. Mid semester evaluation
	
	- Mid semester test 

(2 hrs)
	- Stationary ( ream of paper) 

- Photocopying service 

	8. Proteins 
	· Structure of amino acids; nucleotides, nucleic acids & co-enzymes;

· Overview of amino acid protein synthesis
· Practical 7 Detection of proteins
	- Interactive lectures 

(4 hrs)

-Lab practical (3 hr)


	- LCD projector/ BB/ White  board markers 

- Chemical reagents 

- Lab consumables



	9. Nitrogen metabolism 
	· Nitrogen fixation, nitrate reduction

· Nitrogen assimilation
	- Interactive lecture 

(2 hrs)



	- LCD projector/ BB/ White  board markers 

	10. Chemistry & function of macromolecules 
	· Carbohydrates

· Practical 8: Extraction and characterisation of different sources of starch

· Practical 9: Analysis of reducing sugars
	-Interactive lectures 

(4 hrs)


- Lab practicals (6 hrs)
	- LCD projector/ BB/ White  board markers 

- Chemical reagents 

- Lab consumables 

	11. Chemistry & function of macromolecules 
	· Lipids
· Practical 10: Detection of the presence of lipids in a given sample

	-Interactive lectures 

(2 hrs)

Lab practicals (3 hrs)

	- LCD projector/ BB/ White  board markers 

- Chemical reagents 

- Lab consumables

	12. Chemistry & function of macromolecules 
	· vitamins
	-Interactive lecture 

(1 hr)



	- LCD projector/ BB/ White  board markers) 

	13. Plant Biochemistry 
	· Light reactions of photosynthesis
	-Interactive lectures 

(2 hrs)



	- LCD projector/ BB/ White  board markers 

	14. Plant Biochemistry 
	· Dark reactions of photosynthesis
	-Interactive lectures 

(2 hrs)



	- LCD projector/ BB/ White  board markers 

	15. Respiration
	An overview of:

·  Glucolsyis

· Glucogen

· Krebs cycle
	- Interactive lectures 

(2 hrs)


- Reading & group assignment
	- LCD projector/ BB/ White  board markers 


8. SUMMARY OF TIME NEEDED
· Lecture hours


30 hrs

· Laboratory hours


30 hrs

9. OVERALL COURSE EVALUATION

· Individual & group assignments and test
20% 

· Laboratory practicals


20%

· Final exam



60%

