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20 Marks
Microbial Strain Selection and Medium Development

Question 1

1.1 What considerations (other than cost and availability) are important in using hydrocarbons as substrates for the large-scale cultivation of microorganisms?

(3)

1.2
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)












[10]

Question 2

2.1
Various methods have been developed to allow selective isolation of mutant cells after a mutagenic treatment. One method to eliminate large numbers of unwanted 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 100 µg 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)

2.2 Streptococcus pneumoniae, Proteus vulgaris and Candida albicans are all pathogenic microorganisms of medical importance. If you were screening environmental actinomycete bacteria for antibiotic production, why test the susceptibility of all three of these microorganisms, rather than just one of them?





(5)
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Dr Sagadevan G. Mundree






30 Marks

Food Microbiology

Question 3

Read the following report which appeared in “Morbidity and Mortality Weekly Report, Centres for Disease Control and Prevention, MMWR 43(10): March 1994” and answer the questions that follow.

On July 21, 1993, the Lord Fairfax (Virginia) Health District received reports of acute gastrointestinal illness that occurred among children and staff at two jointly owned child day care centres following a catered lunch. This report summarizes the investigation of this outbreak.

The catered lunch was served on July 21 to 82 children aged less than or equal to 6 years and to 9 staff; dietary histories were obtained for 80 persons. Staff and all children aged greater than or equal to 4 years were interviewed directly; staff and parents were questioned for children aged less than 4 years. Of the 80 persons, 67 ate the catered lunch. A case was defined as vomiting by a person who was present at either day care centre on July 21. Fourteen (21%) persons who ate the lunch became ill, compared with none of the 13 who did not. Symptoms included nausea (71%), abdominal cramps (36%) and diarrhoea (14%). Twelve of the 14 cases occurred among children aged 2.5-5 years, and 2 occurred among staff. The median incubation period was 2 hours (range: 1.5-3.5 hours). Symptoms resolved a median of 4 hours after onset (range: 1.5-22 hours).

Chicken fried rice prepared at a local restaurant was the only food significantly associated with the illness; illness occurred in 14 (29%) of 48 persons who ate chicken fried rice, compared with none of the 16 who did not; three persons who were not ill were uncertain if they had eaten the rice. Organism X was isolated from leftover chicken fried rice (greater than 106 organisms per gram) and from the vomit of one ill child (greater than 105 organisms per gram) but not from samples of leftover milk. Other food items (peas and apple rings) were not available for analysis.

The rice had been cooked the night of July 20 and cooled to room temperature before refrigeration. On the morning of the lunch, the rice was pan-fried in oil with cooked chicken, delivered to the day care centres at approximately 10h30 am, held without refrigeration, and served at noon without reheating.

3.1
What foodborne pathogen was involved in this outbreak?


(2)

3.2
How did the food become contaminated?  




(3)

3.3
How could this incident have been prevented?



(3)

3.4
Why is it that not all the people who ate fried rice became ill?

(2)
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Question 4

4.1
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)

4.2
Critically evaluate the role of water, pH and oxygen in food spoilage.
(5)
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Question 5

5.
“The process of cheesemaking is an ancient craft that dates back thousands of years. By today’s standards of industrial technology, the process of cheesemaking is still a complicated one which combines both art and science together”. Discuss how cheesemaking is “an art and a science”.




[5]
Dr Vernon Coyne







15 Marks
Marine Biotechnology

Question 6

6.1
Discuss the influence that the type of fish species has on the carrying capacity of fish farm ponds and the strategies that an aquaculturist can adopt to exploit this in order to increase the stocking density of the ponds.



(8)

6.2
Tilapia can be farmed as male mono-cultures or as mixed sex culture. Discuss the advantages and disadvantages of each farming approach. 


(7)
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Dr A.J. Smit








10 Marks
Marine Biotechnology

Question 7

7.1
Briefly discuss the most important benefits of integrated aquaculture involving seaweeds.








(3)

7.2
Use an example to explain how a seaweed natural product that provides an adaptive mechanism in the marine environment can be exploited and developed into a product which benefits humans.




(3)

7.3

How is carrageenan used in the food industry?



(4)
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Prof. Shez Reid







20 Marks
Beer and Wine Making and Ethanol Production

Question 8

8.1
Explain what is meant by a “natural” fermentation in the wine industry. Give the advantages and disadvantages of this technique.
 


(4)

8.2
Discuss fully whether microbial contamination during beer brewing is a major problem for the brewer, giving reasons for your opinion.


(8)
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Question 9

9.
Physical and chemical methods of cellulose processing to yield fermentable sugars, is usually very expensive and often hazardous. The use of cellulolytic microorganisms which can hydrolyse cellulose fast and efficiently to produce sugars,  which can subsequently be fermented to useful products, has been proposed as an alternative strategy. Discuss some of the reasons why this task has not been as easy as anticipated.





[8]
Dr Val Abratt







15 Marks
Water Purification

Question 10

10.1 What do the terms "BOD" and "COD" refer to with regard to water pollution? How would you measure these and which measurement would you consider most useful and why?







(5)

10.2
Discuss the biological processes that occur during the treatment of sewage in the trickling filter, and the possible environmental or health-related impact of the resulting liquid effluent if it were to be discharged directly into a river or lake.  How could the use of an additional oxidation pond assist in dealing with this situation?








(10)
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