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Q1 (a) Explain briefly the overall Bioseparation process for any extracellular protein.  [5] CO1 BL2 

Q1 (b) It is desired to achieve complete recovery of bacterial cells from a fermentation 
broth. Cells radius 0.5 μm  and have a density of 1.1 gm/cm3,  operated at 5000 
rpm with bowl diameter of 10 cm and bowl length 100 cm, and the outlet opening 
of the bowl has a diameter of 4 cm. Estimate the maximum flow rate of the 
fermentation broth that can be attained. 

[5] CO3 BL3 

      
      
Q2 (a Describe adsorption isotherm models with equations. [5] CO3 BL2 

 Q2 (b) 100 L of solution contains 10 g/L BSA and some contaminant of 5 g/L. Calculate the 
salt required to recover 90% of BSA if the value of β and k for BSA are 21.6 and 7.65 
respectively and that of contaminant are 20 and 7 respectively. What will be the 
purity of the lipase at 90% recovery? 

[5] CO2 BL4 

      
      
 Q3 (a) Calculate the rate of removal of urea in g/h from blood in a cellophane membrane 

dialyzer at 37 °C. The membrane is 0.025 mm thick, area is 2 m2, mass transfer 
coefficient is 1.25×10−5 m/s at blood side and aqueous side is 3.33×10−5 m/s. 
membrane permeability is 8.73×10−6 m/s. concentration of urea in blood is 0.02 
g/100 mL and that of dialysing fluid is zero.  

[5] CO3 BL3 

 Q3 (b) In a cross flow ultrafiltration system used for filtration of proteins from a 
fermentation broth, gel resistance increases with protein concentration according 
to the following equation: RG= 0.5 + 0.01 (C) where C is in mg/L. Pressure at the 
entrance of the system P1 = 6 atm and at the exit P0 = 2 atm. The shell side of the 
filter is opened to the atmosphere. The membrane resistance is Rm= 0.5 
atm/(mg/m2.h) and the protein concentration in the broth is C= 100 mg/L. 
Determine: 

i. The filtration flux  
ii. The rejection coefficient of the membrane for effluent protein con.  Cf 

= 5 mg/L.  

[5] CO1 BL5 
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Q4 (a) Write a brief note on ion exchange chromatography.  [5] CO2 BL3 

Q4 (b) The Mw of an unknown protein was investigated along with 5 different standards. 
The following elution data were obtained. Graphically determine the Mw of 
unknown protein. 

Sample  Mw (kDa) Ve (mL) 
1 158 22.5 
2 210 21.4 
3 444 18.2 
4 669 16.4 
5 2000 13.6 

Unknown — 19.5 
 

[5] CO4 BL5 

      
      
Q5 (a) Define nucleation in crystallization. Draw the temperature-product concentration 

graph to indicate different state of material during crystallization.  
[5] CO3 BL3 

Q5 (b) Describe rotary vacuum drum drier used in industry. [5] CO2 BL4 
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