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Course description  
This course covers the characteristic of microbial growth, intrinsic and extrinsic factors and 

their relationship to microbial growth; the principles of food fermentation and the role of 
beneficial microbes; the role of microorganisms and food spoilage; pathogenic microorganisms, 
infection and intoxication, mycotoxin, viruses and parasites; the principles to control microbial 
growth; as well as qualitative and quantitative microbiological analysis. Food microbiology is a 
sub-discipline of food science that discusses the microorganisms which inhabit, create or 
contaminate food. Food microbiology unites the disciplines of microbiology and food 
technology, facilitating advances in providing safer food for the world. Food microbiology covers 
basic and applied aspects of microorganisms of importance to food safety and food spoilage as 
well as benefit to food supply. 

Better understanding of the microorganisms that cause disease and spoilage in foods will 
lead to better ways of controlling them. Food can be contaminated by pathogenic and spoilage 
microorganisms. Bacteria such as Salmonella, Campylobacter, certain strains of Escherichia coli, 
and other enteropathogenic bacteria, can persist, and some will multiply in foods. If not killed 
before the food is eaten, these microorganisms can cause serious illness. Illness due to 
microorganisms is also caused by toxins left behind in foods as a consequence of microbial 
growth. Fungi, such as those in the genus Fusarium and Aspergillus, grow well on grains and 
other crops. As they grow, they produce toxic substances called mycotoxins. The toxins cause a 
variety of damaging effects on the nervous, digestive, immune and vascular systems. Some are 
also highly carcinogenic, including one of the most potent cancer causing chemicals known 
aflatoxin. 

The control of microbiological pathogen and spoilage requires an understanding of a 
number of factors including the knowledge of possible hazards, their likely occurrence in 
different products, their physiological properties and the availability and effectiveness of 
different preventative measures. Finding ways to slow or even prevent microbial spoilage will 
provide one set of solutions to this problem. 

Furthermore, beneficial microorganisms cultivated in foods can provide added value far 
beyond delay or prevention of spoilage. Many of these microorganisms can produce food 
fermentation product that has fungsional properties, such as the release of compounds 
antagonistic to pathogens or stimulation of the host immune system. Better understanding of the 
nature of such fungsional effects and finding ways to strengthen it will allow scientists to 
capitalize further on the beneficial effects of the microorganisms. 
Learning outcomes  

Upon successful completion of this course students will have learned important 
pathogens and spoilage microorganisms in foods and the conditions under which they will grow, 
conditions under which the important pathogens are commonly inactivated, killed or made 
harmless in food, principles involving food preservation via fermentation processes, the role and 
significance of microbial inactivation, adaptation and environmental factors (i.e., Aw, pH, 
temperature) on growth and response of microorganisms in various environments, and 
conditions, including sanitation practices, under which the important pathogens and spoilage 
microorganisms are commonly inactivated, killed or made harmless in foods. 

This course is also designed to improve student’s success skills, especially in oral and 
written communication, defining a problem, identifying potential causes and possible solutions 
and making thoughtful recommendations, applying critical thinking skills to new situations, 



commitment to the highest standards of professional integrity and ethical values, working and/or 
interacting with individuals from diverse cultures, working effectively with others, dealing with 
individual and/or group conflict, independently researching scientific and non-scientific 
information, and facilitating group projects. 

Indicative assessment  
• Midterm written examination         25% 
• Final written examination         25% 
• Quizzes                                                    10% 
• Assigntments                                         30% 
• Attendance                                             10% 

Contact Hours  
2 hours lectures per week 
      
Readings  

 Bamforph,C.W. 2005. Food, Fermentation and Microorganisms. Blackwell Pubs. 
 Buchanan,R.L. and Whiting,R.C. 1994. Pathogen Modelling Program Version 4.0. 

Microbial Safety Research Unit. USDA ARS Eastern Regional Research Centre. 
 Harrigan,W.P. 1988. Laboratory Methods in Food Microorganism. 3rd. Ed. 

Academic Press. San Diego. 
 Jay,J.M. 2000. Modern Food Microbiology. CRC Press. London. 
 Lund,B.M., Parker,T.C. and Gould,G.W. 2000. The Microbiological Safety and 

Quality of Food. Vol 1 & 2. 
 Marianne,D., Miliotis dan Jefrey,W.B. 2003. International Handbook of foodborne 

pathogens. Marcell & Decker Inc. 
 Marriot,N.G. and Gravani,R.B. 2006. Principles of Food Sanitation. 5th Edition. 

Springer Publ. 
 Ray,B. 2001. Fundamental Food Microbiology. CRC Press. London. 
 Lelieveld,H.L.M., Mostert,M.A., Holah,J. and White,W. 2003. Hygiene in food 

processing. CRC Press, New York. 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Course topics (subject to change)  
Week  Topics  Sub-topics  

1  Introduction : Food 
Microbiology in 
Indonesia and 
global perspectives 

 Microorganisms in food processing 
 Food safety problems and solution in Indonesia 

2, 3, 4 Microbial Growth  Microbial growth kinetic and measurement 
 Intrinsic and extrinsic factors affecting growth 

and live of microbes 
 Computer modeling of microbial growth 

5 Principles of Food 
Fermentation 

 Basic of food fermentation process 
 Food fermentation products and beneficial 

microbes 
6, 7 Microbial Spoilage 

of Foods 
 Microbial spoilage of meat, eggs, milk, seafood 

and their products 
 Microbial spoilage of vegetables, fruits, cereal 

and their products 
8 , 9 Foodborne 

Pathogen 
 Infection and intoxication 
 Mycotoxin, viruses and parasites 

10, 11, 
12 

Principles of Food 
Preservation by 
Controlling 
Microbial Growth 

 Microbial control by applying sanitation 
methods and temperature control 

 Microbial control by drying, irradiation and 
modified atmosphere 

 Microbial control by using antimicrobial 
preservatives and acid; applying non thermal 
processing and combination of methods 
(hurdle concept) 

13, 14 Principles of Food 
Microbiological 
Analysis 

 Sampling and preparation of microbiological 
analysis 

 Qualitative and quantitative microbiological 
analysis 

  


