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Course Description

This module introduces students to the industrial exploitation of biochemical systems (microorganisms and their associated processes) to make products with commercial value. The course encompasses production of microbial cells themselves, products from cells (drugs, chemicals and foods), and the use of microbial cells to catalyse particular reactions in large volumes. This module covers an introduction to industrial microorganisms and products, growth and product formation in biocatalysts, characteristics of large-scale fermentations, fermentation scale-up, energy production (ethanol, biogas etc.), conversion of sunlight into biomass (bioreactors and bio photolysis), bio extractive metallurgy (microbial leaching, metal accumulation and complexation). It also covers the food and beverages industry: dairy products, cereal products, brewing, food additives, fruits and beverages, ripening, meat processing, spoilage and pest control. Production of biomolecules: insulin, interferon, viral antigens, growth hormones, rennin, antibiotics, biopolymers, pharmaceutical products, enzymes etc., extraction of enzymes, dyes, perfumes, detergents, and medicinal products is also a major component of this course. The course ends with an introduction to biochemical basis of waste management and pollution control, and covers the different types of waste, sewage and wastewater microbiology, conventional biological wastewater treatment technologies (activated sludge, fluidized bed reactor processes etc.), wetland processes and resource recovery (biogas, bio fertilisers).

The course is divided into four major topics as shown below:

· Industrial microbiology/Biocatalysts
· Microbiology of food processing 

· Production and extraction of biochemical substances

· Biochemical basis of waste management and pollution control
Course Objectives
The objectives of this course are:

· To equip students with a basic understanding of industrial biochemical systems and processes necessary for production of products with commercial value.

· To equip students with techniques of extracting biochemical substances from biological material in order to add value to these substances

· To equip students with basic skills necessary for the production of bioactive compounds

· To develop an awareness of the role of biochemistry in waste management

Teaching and Assessment Pattern

Duration of Course

The content of this course will be covered in 6 weeks of a one 15-week University academic semester with five hours lectures per week and five hours of practical/group discussion sessions to review the homework assignments and/or tests given.  A total of 30 lectures and 30 practicals/tutorial hours will cover the content of this course. 

Mode of Instruction

· The instruction will be both lecture-oriented and interactive discussions during lecture sessions

· Students are encouraged to source information from other facilities such as the web/internet, text books and discussions with other biochemistry instructors and fellow students

· At least four major homework assignments and two tests will be given to students     

Assessment Pattern

The following instruments will be used to assess the extent of the student’s growth in skills, abilities, and understanding of acquired during this course.

Requirements

No. of Units

Contribution

Tests



(2)


30%

Final examination

(1)


70%


Total






100%
Reading List

The recommended reading will include but not limited to the following text books.

· Brock. Biology of Microorganisms (2000 9th edition). Michael T. Madigan, John M. Martinko and ack Parker. Prentice Hall International, Inc.

· Industrial Microbiology: An Introduction. (2001 1st edition). Waites, Morgan, Rockey and Higton. Blackwell Scientific Press.

· Handbook of Microbiology (1984) Volume V Microbial products.

· A.I. Laskin, H. A. Lechervalier CRC Press.

Course Outline 

Industrial microbiology/Biocatalysis 

This section will provide an introduction to industrial microorganisms and products, growth and product formation in biocatalysts, characteristics of large-scale fermentations, fermentation scale-up, energy production (ethanol, biogas etc.), conversion of sunlight into biomass (bioreactors and bio photolysis), bio extractive metallurgy (microbial leaching, metal accumulation and complexation).

Microbiology of food processing

The food and beverages industry: dairy products, cereal products, brewing, food additives, fruits and beverages, ripening, meat processing, spoilage and pest control. 

Production and extraction of biochemical substances
Production of biomolecules: insulin, interferon, viral antigens, growth hormones, rennin, antibiotics, biopolymers, pharmaceutical products, enzymes etc. Extraction of enzymes, dyes, perfumes, detergents, and medicinal products

Biochemical basis of waste management and pollution control

Types of waste, sewage and wastewater microbiology, conventional biological wastewater treatment technologies (activated sludge, fluidized bed reactor processes etc.), wetland processes, resource recovery (biogas, bio fertilisers).   

Suggested Teaching Program
1
Industrial microbiology/Biocatalysts
[1.5 Weeks, 15 hours] 
Assignment 1 

· Industrial microorganisms and products
· Growth and product formation in biocatalysts
· Characteristics of large-scale fermentations

· Fermentation scale-up

· Energy production (ethanol, biogas etc.)

· Conversion of sunlight into biomass (bioreactors and bio photolysis)
· Bio extractive metallurgy (microbial leaching, metal accumulation and complication)
2
Microbiology of food processing 
[1.5 Weeks, 15 hours] 
Assignment 2
· The food and beverages industry: 
· Dairy products
· Cereal products
· Brewing
· Food additives
· Fruits and beverages
· Ripening
· Meat processing
· Spoilage and pest control 

TEST 1 (after the first two topics of the course)

3
Production and extraction of biochemical substances
 






[1.5 Weeks, 15 hours] 
Assignment 3
· Production of biomolecules: Insulin, interferon, viral antigens, growth hormones, rennin, antibiotics, biopolymers, pharmaceutical products, enzymes etc.
· Extraction of enzymes, dyes, perfumes, detergents, and medicinal products
4
Biochemical basis of waste management and pollution control

 
[1.5 Weeks, 15 hours] 
Assignment 4
· Types of waste
· Sewage and wastewater microbiology
· Conventional biological wastewater treatment technologies (activated sludge, fluidized bed reactor processes etc.)
· Wetland processes
· Resource recovery (biogas, bio fertilisers) 
TEST 2 (after the last two topics of the course)

Responsibility of the Student
The student is charged with the responsibility of regular attendance, do all assignments, homework, tests and source for literature outside lecture rooms.

Responsibility of the Course Lecturer
The instructor is responsible for regular and punctual teaching, accurate and prompt grading of assignments, homework, tests and examinations and availability to assist students after formal lectures.

