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1.

a) 
The upstream processes of sourcing the raw materials for the nutrient medium, formulating the medium and sterilizing the medium are critical for the successful cultivation of microorganisms on a large scale. Briefly describe the important considerations under each of these three headings.



(8) 

             b) 
How does the brewer manipulate the mashing  stage of beer making to produce a “light” beer ? 









(2) 

c) 
Chicken and salad are two items on the dinner menu at home, and you are put in charge of preparing both. You have a cutting board and a knife for slicing the salad items and cutting the chicken into pieces. Which task would you perform first? Why? What other precautions would you take to ensure that the meal is not remembered for the wrong reason?








(5)

d) The accurate determination of cobalamins in industrial culture broths is not simple, despite there being many assay methods. Since the more accurate assays are lengthy and expensive, routine cobalamin determinations are carried out by microbiological assay with a cobalamin-dependent bacterium, such as Escherichia coli strain 113-3. Explain the theory behind microbiological assays and indicate the limitations of such assays.

(5)












[20]

2.



a)
Name three anti-microbial substances found in foods and discuss their mode of action.










(5)

            b)
Describe the general features of a biosensor.




(5)

c)
The ability to construct artificial membranes is essential for the construction of biosensors. What critical functions do membranes serve in biosensors?
(5)

d)
Discuss the malo-lactic fermentation in wine-making.


 (5)













[20]

3.


 
a)
Discuss the role of oxidation ponds in the treatment of waste water by



describing the processes that occur in them.
          



(10)

 
b)
Describe the stages in the purification of drinking water and explain



the purpose of each step.






(5)


c)
 Fermentation liberates heat and industrial fermenters are fitted with cooling systems to remove the excess heat. Briefly discuss the advantages and disadvantages of using cooling jackets and cooling coils for  controlling the temperature of a fermenter.










(5)












[20]
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4.          a)    
Various methods have been developed to allow selective isolation of mutant cells after a mutagenic treatment. One method to eliminate large numbers of cells after mutagenesis is the use of a penicillin-enrichment step. Explain the following strategy in the selective isolation of auxotrophic mutants in a strain-development program:

Bacterial cells (penicillin-sensitive) are exposed to a mutagenic agent and then transferred to a liquid minimal medium containing 100µg penicillin per millilitre. The cells are incubated overnight in the minimal medium and then plated onto a complete medium (nutrient agar). The colonies that grow up on the nutrient agar plates are screened for enhanced product formation.





(5)

            b)
What factors ensure that beer does not get contaminated with unwanted microorganisms during the beer brewing process? What are the major contaminants that could cause problems and why do they succeed in growing under these conditions?

(4)

c)
What are the major steps in cheese-making?  Discuss the significance of each step and how it contributes towards the taste and flavour of the cheese. 


(11)













[20]

5.

a)
 Explain why it is necessary to have a Corynebacterium glutamicum strain that has low (‑ketoglutarate dehydrogenase activity and a growth medium with a low biotin concentration to obtain maximal production of L‑glutamic acid.


(6)

b)
One approach to obtaining Brevibacterium lactofermentum strains that produce high yields of lysine, is to select regulatory mutants that are resistant to the lysine antimetabolite, S-((-aminoethyl)-L-cysteine (AEC). What is the significance of this mutation in the production of lysine?






(4)

c) 
Discuss the principles of food preservation which ensures that each of the following remains uncontaminated in the kitchen cupboard: vinegar, brown sugar, tea bags, spaghetti and soy sauce.




 


(10)











[20]

6.  


a)  Discuss how genetic engineering techniques have been used to alter microorganisms so that they can utilize cellulose to produce alcohols.




(10)

b)
Staphylococcus aureus, Escherichia coli and Candida albicans are all pathogenic microorganisms of medical importance. If you had isolated environmental actinomycete bacteria and were screening them for antibiotic production, why use all three of these test microorganisms, rather than just one of them?




(5)

c)
Enzymes can be immobilised by binding to an insoluble carrier in two ways: by ionic interactions or  by covalent bonding. What are the advantages and disadvantages of each of these approaches?

(5)
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