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Section 1



Dr P. Meyers




17 marks

1.
How is efficient aeration achieved in a stirred-tank fermenter during the cultivation of an aerobic microorganism?  In other words, what physical features of the fermenter and what process‑operation considerations are important?



[5]
2.
To speed up the process of finding antineoplastic (antitumour) drugs, in vitro prescreens are used to identify promising candidate drugs.  These candidate drugs can then be evaluated more thoroughly in tests on human cancer cells in cell culture.  What are in vitro prescreens and how would Escherichia coli rec( strains (i.e. rec mutants) be used in a prescreen to allow one to identify potential antitumour drugs?


[5]
3.
Minor mutations are far more likely to occur than major mutations in a strain-development program for improving an industrially-important microorganism.  Describe how mutation and selection are used in strain development and explain how the method exploits minor mutations to improve the strain.




[7]
Section 2



Dr V. Coyne



12 marks

1.
Grow-out of farmed Tilapia can be conducted using either mono-sex or mixed-sex culture.  Describe the advantages and disadvantages of each of these approaches.

[7]

2.
One strategy that is employed by Tilapia farmers who have decided on mono-sex culture, is to reverse the sex of one member of the breeding pair.  Describe the method that is used to achieve single sex progeny using the above approach.

[5]

Section 3



Dr S. Rafudeen



27 marks

1.
Xeromyces bisporus is an extremely xerophilic fungus that causes frequent spoilage of baked goods, dried fruit and confectionery.  The graphical data below was extracted from the paper by Gock et al.: Influence of temperature, water activity and pH on growth of some xerophilic fungi (2003) Intl. J. of Food Micro. 2481: 11-19.
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Figure 1. Effect of water activity on the growth rate (mm/day) of X. bisporus at 25ºC (A) and 30ºC (B) at pH 4.5 (♦), 5.5 (■), 6.5 (▲) and 7.5 (x).

a).
What is the definition of a xerophilic microorganism, and by comparing the graphs, how does temperature affect the growth rate?



(2)

b).
Under what pH conditions does X. bisporus prefer to grow?

(1)

c).
What is the optimal water activity range for X. bisporus to grow at 25ºC? How can one reduce the water activity of food products?



(2)

d).
How could the information obtained from the graphs be used to limit X. bisporus spoilage?







(3)

e).
Why would one not expect bacterial spoilage of confectionery products?

(2)

[10]

2a).
Explain how cucumbers are pickled.




(8)

2b).
What is the role of starter cultures in cheese-making?

(2)

[10]

3.
Outbreak of Salmonella Serotype Muenchen Infections Associated with Unpasteurized Orange Juice -- United States and Canada, June 1999

During June 1999, Public Health-Seattle and King County (PHSKC) investigated clusters of diarrhoeal illness attributed to Salmonella serotype Muenchen infections in each state.  Both clusters were associated with a commercially distributed unpasteurized orange juice traced to a single processor, which distributes widely in the United States. 

As of July 13, 207 confirmed cases associated with this outbreak have been reported by 15 states and two Canadian provinces; an additional 91 cases of Salmonella serotype Muenchen infection reported since June 1 are under investigation.

a).
Why is Salmonella contamination of orange juice unusual?

(2)

b).
What causes the disease symptoms of salmonellosis?

(2)

c).
What preservation method would one use (besides pasteurization) to produce safe orange juice, without destroying its taste and why?



(3)

[7]

Section 4



A/Prof. S Reid


19 marks

1.
Explain how a brewmaster would produce a low-carbohydrate beer, giving full explanations for the process chosen.






[5]

2.
Discuss the importance of the malo-lactic fermentation in wine-making and give some examples of how recombinant DNA research has attempted to improve this process.











[10]
3.
Would agricultural waste represent a useful source of fermentable sugars for biotechnology industries?  Give reasons.





[4]
Section 5



Dr E. Tronchin


8 marks

1.
Name three types of seaweed hydrocolloids.  Provide further details on one of your choices, stating what seaweed it is derived from, how it is extracted, what industrial application it has, and why it is used in industry.




[8]
Section 6



Dr V. Abratt



17 marks

1.
During treatment of sewage, the following bioprocess problems might occur:

i) Bulking sludge may occur in the activated sludge process.

ii) An anaerobic sludge digestion reactor might become “stuck”.

Describe the biological processes that occur during activated sludge digestion and anaerobic sludge digestion, indicating at which stages the above problems might occur and what could be done to avoid or reverse them.




[11]
2. As a biotechnologist, you are asked to make recommendations (in the situations described below) regarding waste water management and possible product development.  Clearly state your suggestions, giving reasons. (It is not necessary to give extensive process details).

i) A small, beautiful island, favoured by tourists, that has no fresh water supply of its own (water is brought over from the mainland).

ii) A medium-sized rural school in an under-developed area.

iii) A large “clean” Industrial Park development (no heavy industry) that borders on an ecologically sensitive wetland.

[6]
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