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Question 1.
a) In the context of industrial biotechnology, define
i. fermentation (2 Marks)
ii. bioprocess engineering (2 Marks)
iii. Enzymology (2 Marks)
iv.  Broth (2 Marks)
b) With examples, distinguish between biotechnology services and
biotechnology products (5 Marks)
c) State and briefly describe major considerations in media design (5 Marks)
d) State the three basic components/biological basis of a bioreactor (5 Marks)
e) What is the purpose of a bioreactor? (3 Marks)
f) State how a bioprocess engineer can improve process economics (4 Marks)

Question 2
Briefly describe microbial cell design for products or services (20 Marks)

Question 3
Discuss the physicochemical parameters of a bioreactor (20 Marks)

Question 4
Describe the phases of microbial growth in a batch bioreactor (20 Marks)

Question 5
Distinguish between upstream and downstream processing in industrial
fermentation (20 Marks)



