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	Course title
	Food  Microbiology(practical)

	Lecturer in charge
	Dr. Payman Ali Kareem

	Dept/ College
	Agriculture  
	Food Technology/Second Stage

	Contact details
	Tel:                        
	Email: 

	Course link in the University
	

	Coordinator’s name
	MSc. Khanda Omer (Practically Lecturer)

	Contact details
	Tel:       
	Email: khanda.khidhr@su.edu.krd

	Course Content:
Preparation of different food samples ,microbiological examination of meat,egg,water,cereal,canned food,fruit,vegetables,nuts,seeds,salads and honey,also microbial examination of eating utensils.

	Course Description: 
Lectures are focused on the preparing food samples ,microbial examination of different kinds of food and examination of pathogenic bacteria such as  E.coli ,Staphylococcus aureus and salmonella


	Course Objectives:
1-Learn about spoilage, pathogenic, and beneficial microorganisms in the different kinds of food.

2-Learn basic microbiological methods for isolating microorganisms. 
4-The short course is delivered in classroom and laboratory environments and includes a mixture of theory, demonstrations, and practical sessions on the fundamentals of food microbiology and food safety.

5-Attendees can develop a detailed understanding of the methods used to isolate important spoilage microorganisms and food-borne pathogens and the role of food microbiologist in ensuring safe food products.

6-The course provides understanding of the ecology of microorganisms in foods, detection, enumeration, isolation, and identification.


	     Course Reading List and References‌


	Main references
	Useful references
	Magazines and review (Internet)

	Diane R. and Melody G.(2003). Practical Food Microbiology 3rd edition. Blackwell Publishing Ltd.
	
	

	James M.J, Martin  J.L. and                  David A.G.(2005).Modern Food Microbiology.
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	Talaro K.and T.Arthur(1996).
Foundation in Microbiology Basic principles.
Time Mirror Higher Education Group,Inc.
	

	
	
	


Syllabus
	No.
	Title of the Subject
	Lecturer 

	 Week 1 
	Coursebook, microscope ,simple staining,Gram stainingand Isolation technique
	Khanda Omer  

	Week 2
	Preparation of Sample
	Khanda Omer  

	Week 3
	Microbiology of water
	Khanda Omer   

	Week 4
	Microbiology of egg
	Khanda Omer   

	
	Exam
	Khanda Omer  

	Week 5
	Microbiology of  meat
	Khanda Omer   

	Week 6
	Microbiology of  fruit 
	Khanda Omer  

	Week 7
	Microbiology of  canned food
	Khanda Omer  

	Week 8
	Microbiology of Bread
	Khanda Omer   

	Week 9
	Exam
	Khanda Omer  

	Week 10
	Microbiology of nuts and Seeds
	Khanda Omer   

	Week 11
	Microbiology of Salads
	Khanda Omer  

	Week 12
	Microbiology of Honey
	Khanda Omer   

	Week 13
	Microbial examination of eating utensils
	Khanda Omer  

	Week 14
	Microbiology of  fish
	Khanda Omer  

	Week 15
	Microbiology of Cereal
	Khanda Omer  


.  
Note

All lectures are explained by power point, animation and video, also white board will be used for explanation.

Students are required to conduct two exams in fall semester in the practical microbiology part. The mean of two exams will be out of (10)marks  and (5)marks for activity for practical part ,with general total (15)marks.

The final exam will be out of (20)marks.  

Pattern of questions and answers 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Q1/A-Define two of the following: (10 marks)

1-Fungi                 2- Surface slime of meat                      3-Coliform group 

Q1/B-Choose the right answer: (15 marks)

        1-Which is always present in the human intestine, its presence in water alerts  public    health to the possible presence of other human or animal intestinal pathogens? 

 a)Bacillus subtilus         b)Escherichia coli        c)Vibrio cholera 

2- The media that relatively rich medium for growing a wide range of fungi is:

a)potato Dextrose Agar             b)nutrient agar           c)blood agar

3-Clostridium nigrificans is a thermophilic anaerobic bacteria that cause spoilage of canned food such as peas and corn by producing:

a)acetic acid                       b)  butyric acid                 c)hydrogen sulfite

4-Proteus vulgaris causes muddy discoloration of egg yolk and this type of spoilage called:

a)green rot                                 b)red rot                               c)black rot

5-Aflatoxin is the most poisonous mycotoxin and are produced by:

a)Aspergillus flavus and Aspergillus parasiticus     b)Alternaria   c)Fusarium

Q2/A- Write True or False and correct the false one: (15 marks)

1-The pathogenic Staphylococci often hemolysis blood, coagulate plasma, and produce a variety of extracellular enzymes and toxins.

2-Generally vegetables have some of the predominant bacterial types such as: lactic acid bacteria.

3-Aspringer swelling of can is can bulged at both ends, but not so tightly that the ends cannot be pushed in somewhat with thumb pressure.

4-Ropiness of bread is a type of bread spoilage caused by Monilia sitophila.

 5-During storage and transport of refrigerated food samples must keep  at( 0-4⸰C)

Q2/B- What is mycotoxin? And what’s its characteristics?  (18 marks)

Q3/A-What’s the purpose of: ( 24 marks)

1-Quantitative analysis of water

2-Microbial food analysis

3-Afresh hens egg is not be perishable during a period of time  

Q3/B-Explain uses of Mannitol Salt Agar  (18 marks)

Dr.Layla Namiq Salim                                             MSc.  Khanda Omer

Answers:
Q1/A-

1-
Fungi : are eukaryotic, and multicellular, thallus is composed of large numbers of filaments called hyphae. Aggregate of hyphae is called mycelium. Ahypha can be non septate, septate-uninucleate, or septate-multinucleate, it can be vegetative or reproductive; the reproductive hypha usually extends in the air and form exospores, either free (conidia) or spore in a sack (sporangium). :are important in food because they can grow even in conditions in which many bacteria cannot grow, such as low pH, low water activity (aw), and high osmotic pressure. Many types of fungi are found in foods, they are important spoilage microorganisms.

2-
Surface slime: is a type of meat spoilage caused by species of Pseudomonas, Acinetobacter, Moraxella, Alcaligens, Micrococcus, Streptococcus, Leuconostoc, and Bacillus. Some species of lactobacillus can also produce slime. The temperature and the availability of moisture influence the kind of microorganisms causes surface slime

3-
Coliform:  A group of bacteria which can be used as an indicator of pollution.  A major portion of this group live in the intestinal tract of warm blooded animals, including human beings.  They are easy to identify and count in the laboratory because of their ability to ferment lactose. Citrobacter, Klebsiella, Hafnia, Enterobacter and Fecal coliform.

Q1/B-

1-
 b

2-
a

3-
c

4-
c

5-
a

Q2/A-

1-True

2-True

3-False   (soft swell, or Springer - a can with one end permanently bulged. When sufficient pressure is applied to this end, it will flip in, but the other end will flip out )

4-False   (Bacillus  subtilis  or causes red or bloody bread)

5-True

Q2/B-

 A mycotoxin is a toxic secondary metabolite produced by organisms of the fungus kingdomand is capable of causing disease and death in both humans and other animals. The term 'mycotoxin' is usually reserved for the toxic chemical products produced by fungi that readily colonize crops.

Examples of mycotoxins causing human and animal illness include aflatoxin, citrinin, fumonisins, ochratoxin….

-Mycotoxins are naturally occurring toxins produced by certain moulds (fungi) and can be found in food.

-The moulds grow on a variety of different crops and foodstuffs including cereals, nuts, spices, dried fruits, apples and coffee beans, often under warm and humid conditions.

-Mycotoxins can cause a variety of adverse health effects and pose a serious health threat to both humans and livestock.

-The adverse health effects of mycotoxins range from acute poisoning to long-term effects such as immune deficiency and cancer.

Q3/A-

1-
To determine the quality of water samples using the membrane filter 

2-


 - To meet certain set standards-

  -To estimate the shelf-life of the product-

  -To determine quality of the food-

  -For public health purposes method.

3-

The hen’s egg is an excellent example of a product that normally is well protected by its intrinsic parameters: 

Externally: a fresh egg has three structures, each effective to some degree in retarding the entry of microorganisms:

1-The outer waxy shell membrane(the more thickness prevent microorganisms entrance and after long time of storage may be cracked)

2-The shell

3-The inner shell membrane

Internally: lysozyme is present in egg white, this enzyme is quite effective against Gram-positive bacteria cell wall. Egg white also contains avidin, which forms a complex with biotin, thereby making this vitamin unavailable to microorganisms. In addition, egg white has a high pH about  8-9  and contains conalbumin, which forms a complex with iron, thus rendering it unavailable to microorganisms.

Q3/B- Mannitol Salt Agar (MSA): 

Is a selective and differential medium. The high concentration of salt (7.5%) selects for members of the genus Staphylococcus, since they can tolerate high saline levels. Organisms from other genera may grow, but they typically grow very weakly. 

MSA also contains the sugar mannitol and the pH indicator phenol red.  If an organism can ferment mannitol, an acidic by product is formed that will cause the phenol red in the agar to turn yellow. Most pathogenic staphylococci, such as Staphylococcus aureus, will ferment mannitol.   Most non-pathogenic staphylococci will not ferment mannitol.
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