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B.E./B.TECH. Degree Examination, December 2020 
Seventh Semester  

BT16702 - DOWNSTREAM PROCESSING 
(Regulation 2016) 

Time: Three hours                                                                                                 Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Which of the following process uses pH 11-12 for 20-30 min for the rupturing of cells? 

a) Homogenization 
b) Ultrasonication 
c) Alkali treatment 
d) Enzymatic Digestion 

2. Which type of membrane module will be preferably used for the filtration of biomolecules in large 
scale operations? 

a) Hollow Fibre module 
b) Spiral Wound module 
c) Plate and Frame module 
d) Tubular module 

3. The benefit of hydrophobic interaction includes 
a) Protein aggregation 
b) Decreases surface area to allow interaction with water 
c) Both A and B 
d) None of the above 

4. Which of the following process is often used for encapsulation in food and other industries? 
a) Rotary vacuum dryer 
b) Drum dryer 
c) Freeze dryer 
d) Spray dryer 

5. Consider that the crude culture filtrate of Aspergillus niger contains your desired extracellular 
product and biomass after the fermentation. Which type of filtration could be used for the 
separation of culture filtrate and biomass and mention its principle? 
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6. Distinguish reverse osmosis and dialysis. 
7. Outline the important parameters to be considered for selecting the chromatographic method for 

protein purification. 
8. Briefly explain the significance of the supersaturation coefficient in the crystallization of 

biomolecules. 
PART B - (4 X16 = 64 marks) 

9. (a) Assume that the Bacillus sp. produces intracellular enzymes during fermentation. How 
can we separate the intracellular enzymes from the biomass and explain the various 
methods used for the separation of intracellular enzymes from the biomass?  

(16) 

(OR) 
(b) Consider that the fungus produces proteins that are unstable during storage. How can 

we stabilize the proteins to increase its shelf-life and explain the methods used for the 
stabilization of proteins?  

(16) 

 
10. (a) Calculate the specific cake resistance and the filter medium resistance based on the 

following research data for a constant pressure filtration of a suspension of 
incompressible solids of concentration 25 kg/m3 on a filter cloth of area 2 m2. The 
pressure drop was 3 bars. The filtrate viscosity is 1.5 x 10-3 kg/m/s.  
Filtration time, sec 60 120 180 240 300 
Filtrate volume (m3) 3 x 10-3 6 x 10-3 9 x 10-3 12 x 10-

3 
15 x 10-
3 

 

(16) 

(OR) 
(b) Assume that the crude culture extract contains protease enzyme and other impurities. 

Separate the protease from the crude using the extraction method which provides a 
biocompatible environment and explain the various biphasic systems used for the 
extraction of the above protease.   

(16) 

 
11. (a) Consider that the biotechnology company produces pectinase enzyme from Aspergillus 

niger in submerged fermentation. Explain the various methods used for the 
concentration and fractionation in a single step utilizing the hydrophobic patches 
available on the surface of the enzyme.  

(16) 
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(OR) 
(b) Assume that crude culture filtrate of Aspergillus sp. contains amylase and chitinase of 

20 kDa and 100 kDa respectively with same charge. Which type of chromatographic 
separation could be used for the purification of the above enzymes and justify in detail 
with a neat sketch? 

(16) 

 
12. (a) A biopharmaceutical company produces an antibody-A in process plant-A. Due to a 

technical failure, antibody-B produced in process plant-B got mixed with antibody-A. 
Which type of chromatographic method can be used to separate the antibody-A from 
this mixture? Explain the various steps involved in the above chromatographic method 
with neat sketch. 

(16) 

(OR) 
(b) A biotechnology company produces proteins of high value. Explain the appropriate 

final polishing method used for the production of uniform protein crystals and various 
steps involved in the above process.  

(16) 


