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ANSWER FIVE OUT OF THE SIX QUESTIONS

In the interest of economy please write on both sides of the exam script.

1.a)
“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.


(4)

  b)
Soil samples contain Gram-positive bacteria, Gram-negative bacteria and fungi (yeasts and moulds). You are given stock solutions of chloramphenicol, cycloheximide, and crystal violet. Which of these (singly or in combination) would you incorporate into agar plates for the selective isolation of the following types of microorganisms from soil samples?

i)
Fungi









(1)

ii)
Gram-negative bacteria






(2)

  c)
In the highly acidic soils of the Cedarberg, the growth and yields of Rooibos tea (Aspalathus linearis) plants are seriously repressed by high Al-ion concentrations and low levels of N, P and Fe. Explain the strategies used by this legume to overcome these constraints. 

(7)

  d)
Describe three principles that are used in the preservation of foods, giving one example of each principle.










(6)














[20]

2.a)
BioAspirations is a young biotechnology company carrying out strain improvement on a microorganism that produces an industrially-important enzyme. Cells of the organism were exposed to a mutagen and the survivors were plated on an agar nutrient medium. All the survivors contain mutations. Explain the purpose of the (apparently nonsensical) approach of screening non-producing mutant strains for enzyme activity.



(4)

  b)
Discuss the importance of the preparation of  wort before fermentation in the making of beer.












(5)

  c)
The influenza pandemic of 1918/1919 killed 20 to 40 million people globally. Why is a yearly vaccination against flu required ?







(2)

  d)
Give TWO reasons why ground meat products spoil faster than intact meat products?
(4)

  e)
Some viral vaccines contain live virus. What attribute of the virus must be altered before it can be used in a vaccine, and what major problem can arise ?




(2)

  f)
If you were in charge of initiating a polio immunization program in Afghanistan, would you choose a live or a killed vaccine ? Give reasons for your choice.



(3)













[20]
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3.a)
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.





(8)

  b)
There are several ways in which a production strain in a biotechnological process can be manipulated to increase the product yield. Compare strain improvement by mutation and selection (chemical or radiation treatment) versus strain improvement by genetic manipulation. Your answer should take the form of a brief discussion of the advantages and disadvantages of each approach.










(12)













[20]
4.a)
It has been a disastrous year for winemakers, who have had problems with almost all of their batches of wine. How would you explain the following, and what advice would you offer to remedy it:

i)
Wine with a very high malic acid content.




(4)

           ii)
Very high levels of acetic acid in the early stages of  fermentation

(2)

          iii)
Red wine with very little flavour and high acidity



(4)

          iv)
A major shortage of sparkling wine.





(4)

  b)
What treatment is given to a baby born to a hepatitis B positive mother ?


(2)

  c)
Briefly describe how the two subunit-based HBV vaccines are prepared, and the main advantage of each.










(4)














[20]
5.a)
What is the nature of the antigens in the vaccines against Corynebacterium diphtheriae (diphtheria) and Streptococcus pneumoniae (pneumonia) and briefly describe how they are prepared.










(3)

  b)
Two of the major issues of Hib (Haemophilus influenzae type b) vaccines are the loss in potency due to hydrolysis of the saccharide moiety, and that the potency of the vaccine cannot be reliably tested using animal models. Describe two physicochemical methods that could be used to indicate vaccine potency.








(3)

  c)
Describe what happens to bacteria in food when the water activity is changed from 0.998 to 0.455 ?  Why do some bacteria survive while others do not ?



(4)

  d)
In a world where the use of chemical fertilizers in agriculture is expensive and may be damaging to the environment, briefly discuss the strategies that you would use to enhance production of biological N in symbiotic legumes as an alternative for increasing crop yields. 

(10)











[20]

6.a)
What advice would you give to the public regarding foods of marine origin and their role in food-borne illnesses ? 








(4)

  b)
You have been working in the Quality Control lab at Mowla Foods for a month when you noticed a dramatic increase in the incidence of thermophilic incubator spoilage of canned peas produced by the company. Describe the steps you would take to determine the cause of the increased spoilage.









(6)

  c)
Briefly discuss the position of carrageenan in the world colloid market.


(10)
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