FST 7102
ADVANCED FOOD MICROBIOLOGY

Course instructors

· Dr. Dorothy Nakimbugwe
[BSc. Food Sc & Tech; M.S. Food Sc.; PhD. Bio-Science Engineering]

Course type:

Core course for MSc. Food Science & Technology 
1. COURSE STRUCTURE

Course credits (CU):
3 CU i.e. 3 contact hours per week per semester

Course duration: 15 weeks (45 h) – 30 lecture hours; 30 practical hours 

2. Course description

Conventional and Rapid methods of microbiological analysis. Microbiological ecology.  Food borne infections and poisonings.  Etiology of food borne diseases.  Predictive microbiology.  Microbiological injury and resuscitation.
3. COURSE OBJECTIVES

General objective

To enhance students’ knowledge and understanding of application food microbiology at an advanced level.

Specific objectives
· Facilitate transformation of students’ understanding of food microbiology from its basic concepts to advanced consideration of current issues in microbial ecology of foods, food spoilage, foodborne microbial disease (including viruses).

· Enable students to use selected microbial groups and commodities, to examine the biochemical, physiological and molecular mechanisms of microbial growth, survival and significance in food and beverage ecosystems as they evolve from the raw material through processing to the consumer.

· Enable students to identify current and future research directions in food microbiology.

· Enhance students’ ability to work in a team.

· Enhance students’ oral and written communication skills through published paper review, analysis and presentation. 

4. RECOMMENEDED REFERENCES

1. Biology of Microorganisms, Brock, Thomas D. and Michael T. Madigan.1988 5th Edition. Prentice halls, Englewood Cliffs, New Jersey.

2. Developments in Food Microbiology R. K. Robinson 

3. Essentials of food microbiology

4. Food Microbiology Frazier, W.C., and D.C. westhoff.1978., 3rd and 4th edition McGraw-Hill, Inc., New York 

5. Food Microbiology-Advances and Prospects Roberts, Skinner, Academic Press

6. General Microbiology Boyd, Robert F.1988. 2nd Edition. McGraw-Hill, Inc., New York

7. General Microbiology 

8. Stainer, Ingrahan,Wheelis, Painter, 5th Edition, Macmillan 

9. Manual of industrial microbiology and biotechnology

10. Modern Food Microbiology. James M. Jay, Martin J. Loessner and David A. Golden. 7th Edition 

11. Practical Food Microbiology and Technology.  George J. Mountney and Wilbur A. Gould 3RD edition  
5. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT
	TOPIC
	CONTENT
	METHOD OF INSTRUCTION/ Time allocation
	TOOLS/ Equipment needed

	Introduction
	Student background and  their expectations

Course background and rationale

Interrelationships between micro-organisms, food, processing and host health
	-Interactive lectures  coupled with homework and assignments

(2 hr)
	-LCD projector/White boards/flip charts 



	
	-Review of safety practices in the microbiology lab. Writing the lab notebook
	-Practical (3 hrs)


	-Instructional handout 

-Access to the Microbiology lab

Lab. coats

-Whiteboard & marker

	Microbial ecology of foods
	-Foods as ecosystems

-Factors affecting microbial growth and control in foods:

Intrinsic factors

Extrinsic factors

Implicit factors 
	-Interactive lectures  

-Individual reading assignment 

(4 hr)
	-Handouts 

Computer

Beamer

Whiteboard/marker

	
	Demonstrating environmental effects  on microbial growth (temperature, water activity, pH, anti-septic/disinfectant) 
	-Practical (3 hrs)


	-Instructional handout

Lab. coats 

-Access to the Microbiology lab

-Media and reagents

-Whiteboard/marker

	
	Review and discussion of results of  environmental effects  on microbial growth (temperature, water activity, pH, anti-septic/disinfectant)
	-Practical (3 hrs)


	-Students practical results and reports

-Whiteboard/marker

	Biofilms in food systems 
	-cell signalling and quorum sensing

-Biofilm development

-Biofilms in food systems

-Role of quorum sensing in biofilm development
	-Interactive lectures  

-Buss group discussions

(4 hr)
	-Handouts 

-Computer

-Beamer

-Whiteboard/marker

	
	Identification and control of biofilms in food processing facilities
	Pilot plant Practical 

(3 hrs)
	-Gumboots and lab. Coats

-Pilot plant

-Cotton swabs

	Mid-term exam

	Etiology of foodborne diseases


	-Epidemiology of food intoxicants

-Epidemiology of food borne infections
	-Interactive introductory lecture

-Self-study and class presentations

(6 hrs)
	-Reference reading materials

-Handouts 

Computer

Beamer

Whiteboard/marker

	
	-Introduction to the individual practical case study

-Guidelines for individual case study conceptualization
	Practical interactive session
	-Instructional handout

-Computer

-Beamer

-Whiteboard/marker

	Conventional and rapid methods of food analysis


	-Limitations of classical methods

-Rapid microbiological methods (RMM)

-Characteristics of RMM

-Approaches and examples of RMM

-Manual RMMs

-Semi-automated RMMs

-Automated RMM
	-Interactive lectures  

-Individual reading assignment 

(4 hr)
	-Reference reading materials

-Handouts 

-Computer

-Beamer

-Whiteboard/marker

	
	Introduction to applications of RMMs
	-Field visit to a modern analytical lab
	Transport 

	Genetics-based diagnostic and identification systems


	-Gene probes

-Nucleic acid amplification by polymerase chain reaction (PCR) 

-Drawbacks of PCR systems

-Applications and limitations of RMM
	-Interactive lectures  

-Individual reading assignment 

(6 hr) -26
	-Reference reading materials

-Handouts 

Computer

Beamer

Whiteboard/marker

	
	Work on individual case study 
	
	Lab. coats 

-Access to the Microbiology lab

-Media and reagents

-Whiteboard/marker

	
	Work on individual case study - continued
	
	Lab. coats 

-Access to the Microbiology lab

-Media and reagents

-Whiteboard/marker

	
	Work on individual case study – continued and report writing
	
	Lab. coats 

-Access to the Microbiology lab

-Media and reagents

-Whiteboard/marker

	Predictive microbiology & quantitative ecology
	-History of and introduction to predictive microbiology

-Development of predictive models

-Predictive microbiology and microbial risk assessment
	(3hrs)
	

	
	Exploring on-line tools for predictive microbiology
	Practical hands-on internet-based exercise (6hrs)
	-Computers

-Internet connection

	Final exam


6. SUMMARY OF T IME (as contact hours) NEEDED

· Lecture hours


30 hr

· Practicals 


30 hr

7. OVERALL COURSE EVALUATION

· Individual case study




20%

· Mid semester Course tests (one course test)

20%

· Final exam





60%

