UNIVERSITY OF PERADENIYA

Faculty of Engineering

ENDSEMESTER EXAMINATION – August 2005

CH504 BIOLOGICAL PROCESS ENGINEERING  

(2 hours)

Answer all questions.

Simplifying assumptions used in developing solutions should be stated. In case of any uncertainty about the meaning of the question, the assumed meaning should be clearly stated.

1)
An enzyme (denoted by E) catalyzed reaction of a particular substrate, give by 
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, is known to be inhibited by high substrate concentrations. To take into account the substrate inhibition effect, the following mechanism was suggested: 


a) 
Using the Michaelis-Menten approach, show that the substrate utilization rate, -rs, shall be given by the following:
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  [15%]

b)
State the units of the kinetic parameters.
  




  [05%]

c)
Describe in detail how you would determine the three kinetic parameters, rmax, KS and KI, of the rate equation above using the data tabulated below, which were obtained in the presence of constant amount of enzyme in each experiment. Note that you need NOT to work out the numerical values of these kinetic parameters.

              [15%]

	Substrate Concentration, CS (in g/l) 
	Substrate utilization rate,  -rs ( in g/l.min)

	48.9
	0.19

	67.0
	0.21

	98.5
	0.24

	199.1
	0.27

	299.6
	0.25

	400.2
	0.23


please turn over

2)
An antibiotic A is to be extracted from the clarified fermentation broth by a solvent S. The initial concentration of A in the fermentation broth is 400 mg/l. 

a)
In a single-stage extraction carried out with the pure solvent of 0.1 litre, the concentration of A in a 5 litre fermentation broth was reduced to 230 mg/l. Assuming equilibrium stage conditions, show that the distribution coefficient of the antibiotic A with respect to the solvent S is about 37. You may assume the densities of the fermentation broth and the solvent to be the same as water, and that the volume changes of the fermentation broth and the solvent are negligible. 
  





  [05%]

b)
Determine the total amount of solvent required to recover 97% of the antibiotic from the abovementioned fermentation broth fed at a flow rate of 500 litre/hr to a two-stage co-current extraction system with equal amounts of pure solvent fed to the each of the two stages. Assume ideal stages and that the volume changes of the fermentation broth and the solvent are negligible.





  

  [20%]

3)
(i) 
List the methods available to sterilize (i) the fermentation liquid media, (ii) the air fed to the fermentation media, and (iii) the equipment.     




  [10%]


(ii)
Describe in adequate detail a sterilization method used to sterilize the fermentation liquid media.   









  [15%]

4)
Discuss the biological process engineering applications relevant to Sri Lankan industry, giving examples. 
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