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PART I

1. The table below represents results from the analysis of 3 types of cheeses. Study the results carefully and answer the questions that follow.

	Sample
	   Mass of Fresh Sample (g)
	Mass of Dry Sample (g)
	  Moisture

Content

(%)
	Fat content (g)
	Protein Content (%)

	A
	 10
	 7.65
	
	2.71
	24

	B
	 10
	 9.15
	 
	2.92
	30

	C
	 10
	 6.18
	 
	3.05
	44


1.1 
What is the moisture content of the 3 types of cheeses? 




(3)

1.2 
How would the moisture content affect the taste of the above cheeses?


(6) 

2.
For the isolation of microorganisms from soil, how would the incorporation of cycloheximide and nalidixic acid into the GM and CZ agar plates have favoured the isolation of actinomycetes (Gram-positive bacteria)?








(3)

3. 
When you isolated proteolytic soil bacteria, colonies exhibiting the desired phenotype were detected directly on appropriate isolation plates without the need for additional tests to be performed on them.

3.1
Describe briefly how you would go about counting the number of proteolytic bacteria in soil. You may assume that a 0.1‑g sample of the soil has already been mixed with 1 ml of sterile distilled water and vortexed vigorously.






(6)

3.2
What problems did you encounter using this kind of isolate-and-detect technique and how would you change the experiment to get a more accurate count of the number of proteolytic bacteria in the soil sample?









(4)

4. 
Describe how the patented production method makes Kelpak a product, which is different in effect than simply using kelp as a fertiliser.






(4)

5. Briefly describe the main research objectives of the MCM Research Aquarium in Sea Point.  

(4)
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PART II (POWERPOINT PRESENTATIONS)

                      Answer any FOUR questions in this section

1.
Why are peptide nucleic acids resistant to degradation by both proteases and nucleases? In what way are these unusual molecules proposed to be useful in medicine?


(5)

2.
Why are conventional plastics recalcitrant to degradation in the environment, while bioplastics are more easily degraded?








(5)

3.
Define what is meant by a "nutritive or non-nutritive sweetner"? Describe the production of ONE of these additives.








(5)

4.
Describe any ONE method of vinegar making, outlining the changes that take place during the process and the common problems that may arise.





(5)

5. 
Bifidobacterium is now widely used as a probiotic food supplement, and is claimed to prevent all kinds of health problems.

a)      How does a probiotic affect human health and is there any real evidence to support these 
           claims?                                       






(5)

OR

b)      What are the problems associated with administering probiotics to the public.  
(5)

6. 
How do old works of art and stone buildings support the growth of microbes and what role do environmental factors play in this process.






(5)

7. 
What are the major problems associated with the disposal of the by-products of current sewage treatments?  Suggest 3 novel approaches that could generate commercial uses for what are currently regarded as waste products. 






(5)

8. 
Is there any scientific validity in the claims of manufacturers of water filtration systems that tap water is dangerous to human health, and how do they suggest these filtration systems deal with the stated problems? 









(5)

9. 
What is xenotransplantation? What components of the immune system contribute to xenorejection? How can one overcome xenorejection? What are the ethical considerations in xenotransplantation?









(5)

10.
Provide examples of the different sources of possible funding of University based innovation?














(5)

11. 
FluMist (marketed by Aviron, CA) is a cold-adapted live flu vaccine. 

(a) How does a cold-adapted live virus vaccine work ? 




(2)

(b) How is the vaccine administered ?






(1)

(c) What are the main disadvantages of FluMist ?





(2)














[5]

12.
(a) Give two advantages and two disadvantages of oral vaccines ?



(4)

(b) What is iontophoresis ?  








(1)














[5]
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13.
The new acellular pertussis vaccines are effective and have less side effects than whole cell vaccines.

(a) Why does South Africa still use whole cell pertussis ?




(1)

(b) What does the acellular pertussis vaccine typically contain ?



(2)

(c) Smaller doses of the genetically-detoxified pertussis toxin (PT) are required to obtain the 
      same immune response as chemically inactivated PT. Why ?



(2)














[5]

14.
(a) Which routine vaccines should HIV-infected children NOT be given


(2)

(b) Briefly outline the steps that manufacturers follow to produce a safe and  efficacious vaccine.

(3)














[5]

15.
(a) jWhat are the three forms of anthrax infection and which would be the best choice for a 
       bioterrorist ?









(2)

 
(b) What does the current licensed vaccine consist of and what syndrome has it been linked to ?
(3)














[5]

16.
(a) What organism causes typhoid fever and who was "typhoid Mary" ?


(2)

(b) Cholera is caused by the bacterium Vibrio cholerae and results in acute, profuse watery 
      diarrhea, dehydration, abdominal cramps, nausea and vomiting. 

(i) What is the biochemical basis for the watery diarrhea and subsequent dehydration ?
(1)

(ii) What does the killed WC/rBS vaccine against cholera contain and why does it 
not protect 
      against strain O139 ? 








(2)














[5]

17.
How could seaweeds be useful in combatting HIV/AIDS?




(5)

18. 
What chemical attributes of seaweeds make them useful in the cosmetics industry?
(5)

19.
What are the advantages and disadvantages of producing pharmaceuticals or vaccines in plants?














(5)

20.
What is the general chemical structure of polyhydroxyalkanotes (PHA)?  Which bacterial genes have been introduced into plants to make a type of PHA called PHB/V and what plant substrates do these gene products act upon?







(5)

21. 
Discuss the mode of action of aflatoxins in humans.





(5)

22. 
Describe the antimicrobial properties of  honey.





(5)

23.
Discuss some of the ways in which biodeterioration can be controlled.


(5)

24.
Identify two chemicals that can be used to control microbial growth and describe their mode of action.











(5)
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25. 
Explain why bioprospecting has become so important over the past five years.

(5)

26. 
Describe the process that one follows to produce pearls from cultured oysters.        
(5)

