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                                 Register Number:………….….                 

M.TECH. DEGREE EXAMINATIONS: JUNE 2015 

(Regulation 2014) 

Second Semester 

BIOTECHNOLOGY 

P14BTT201: Bioseparation Technology 

Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. Match list I (Feature) with list II (type of organization) and select the correct answer using 

the codes given below the list: 

List I List II 

A. NTA acid i. Organic solvents 

B. SDS ii. Anionic detergents 

C. Dimethyl sulfoxide (DMSO) iii. Non-ionic detergents 

D. Saponin iv. Chelating agent 

 

[K2] 

        A         B        C       D   

 a) iii iv ii i   

 b) i iv ii iii   

 c) i iii iv ii   

 d) iii ii iv i   

2. DMSO is used to permeabilize [K2] 

 a) Plant cells b) Mammalian cells  

 c) Yeast cells d) Bacterial cells  

3. Assertion (A): pH can be changed to elute the bounded His-Tag protein  

Reason(R):  At lower pH, the donor atoms on the His residues are protonated. 

The correct answer is: 

[K3] 

 a) both A and R are individually true but 

R is not the correct explanation of A 

b) both A and R are individually true and R 

is the correct explanation of A 

 

 c) A is false but R is true. d) A is true but R is false  

4. Concentration polarization can be reduced further by [K4] 
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 a) Pre-filtering the solution b) Back washing periodically  

 c) Reducing the flow rate per unit 

membrane surface area 

d) All the above  

5. Consider the following statements. 

 Binding of a protein to hydrophobic interaction chromatography (HIC), increases with 

increased alkyl chain length 

 In HIC, increase in pH leads to an apparently increase in hydrophobic interaction 

 Salt that causes salting-in, will enhance protein-ligand interaction 

 It  is easy to elute the protein in multipoint attachment 

 Which of these statements are correct? 

[K4] 

 a) 1,3 b) 1,4  

 c) 1,4 d) 2,3  

6. A system which require less solvent and produces a more concentrated extract phase, is 

desired with a 

[K4] 

 a) Large distribution coefficients b) Negligible distribution coefficient  

 c) Small distribution coefficients d) Constant distribution coefficient  

7.  The disk centrifuge is the type of centrifuge used most often for bio separations due to its [K5] 

 a) Continuous operation b) Lower cost  

 c) Higher speed d) Ease in operation  

8.  Assertion (A): The charges of anion and cation influence their ability to bring about 

precipitation of proteins. 

 Reason (R): Chaotropic agent: Th4+>Al3+>H+>Ba2+>Sr2+>Ca2+>Mg2+>Cs+>Rb+>NH4
+>K+ 

>Na+>Li+ 

The correct answer is: 

[K6] 

 a) both A and R are individually true and 

R is the correct explanation of A 

b) both A and R are individually true but R 

is not the correct explanation of A 

 

 c) A is true but R is false d) A is false but R is true.  

9. During precipitation, the presence of the double layer _______________ the stability of the 

protein molecules in the solution and hence _______________ their solubility 

[K4] 

 a) Increases, increases b) Increases, decreases  

 c) Decreases, decreases d) Decreases, increases  

10. Consider the following sequencing of recombinant protein purification 

1. Cell disruption 

2. SDS-PAGE 

[K5] 
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3. Precipitation 

4. Affinity chromatography 

The correct sequence is 

 a) 1-4-3-2 b) 1-3-4-2  

 c) 1-2-4-3 d) 1-2-3-4  

 

PART B (10 x 2 = 20 Marks) 

11. Explain RIPP scheme in bioseparation technology. [K2] 

12. Why ferric chloride is used as pretreatment agent for fermentation broth? [K3] 

13. During enzyme digestion, cell disruption rate is increased with addition of EDTA. State 

True or False and justify your answer. 

[K5] 

14. Compare and contrast ultrafiltration and microfiltration [K2] 

15. List out supercritical fluids and their applications. [K1] 

16. List the factors effecting partition in aqueous two phase systems. [K3] 

17. How eutectic point is useful for bioseparations? [K4] 

18. The solubility of protein increased under low salt concentrations. Justify the statement. [K5] 

19. Describe process economics of downstream processing. [K6] 

20. Differentiate freeze and spray drying. [K3] 

 

PART C (10 x 5 = 50 Marks) 

21. Write brief notes on structure probing of biomolecules. [K2] 

22. List the guidelines for purification of recombinant proteins. [K2] 

23. A rough analysis of cell contents suggests their cytoplasm contains 5% by weight of solutes, 

1% proteins of average molecular weight 55,000; 1% soluble lipids of molecular weight 

400; 1% sugars of molecular weight 170; and 2% salts like KCl. What is the osmotic 

pressure inside these cells relative to pure water at 33ºC? 

[K3] 

24. Explain the construction and working of dynomill. [K2] 

25. Discuss applications of reverse osmosis in bioseparations. [K3] 

26. Describe the principle, protocol and applications of ion exchange chromatography. [K4] 

27. Explain principle, practice and applications of hydrophobic interaction chromatography. [K3] 

28. The solubility of a protein is 15 g/L at a ammonium sulphate concentration of 2.2 M and 

0.25 g/L at 3 M. Calculate the solubility of the protein at 3.8 M of the salt. 

 

 

[K5] 
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29. It is customary to prepare hemoglobin by the osmotic lysis of red cells. What is the van’t 

Hoff pressure drop across the membrane of a red blood cell that is isotonic (0.30 osM) on 

the inside and submerged in a 0.01% NaCl solution? 

[K6] 

30. Human insulin produced by recombinant technology involves fermentation, isolation, 

purification, refolding and further purification. Develop the conceptual process flow sheet   

and explain the logic behind the sequence of steps. 

[K4] 

 

PART D (2 x 10 = 20 Marks)  

31. You are asked to isolate 76 L of alpha-galactosidase enzyme. Initially, it is present in 

13.46 g/L along with other contaminated protein of 2.3 g/L. 

 What will be the purity of the desired protein at 97.5% recovery? 

ii.  Calculate the ammonium sulphate concentration required to precipitate 97% of the 

desired protein using the data given below: 

 β Ks 

Alpha-galactosidase 9.33 1.1 

Contaminated protein 8.8 0.95 
 

 [K5] 

    

32. i. The data in table were collected for purification of GST-purification. Complete the 

purification table for this enzyme                                                                                     (5) 

Purification Sample 

volume (mL) 

Concentration of 

protein (mg/mL) 

Total protein  GST activity Total 

activity 

Specific 

activity 

Cell extract 10 1.53  0.12   

Run through  10 0.96  0.12   

Wash 10 0.14  0.04   

GST eluant 4 1.1  0.18   

ii. One of the reactive dyes is capable of reacting polyhydroxyl matrics and interacts with 

various proteins. This dye is analogue to the structure of NAD. XRD diffraction data 

shows that dye binds with liver alcohol dehydrogenase in an NAD site with 

correspondence of the adenine and ribose rings not to the nicotinamide. Based on the 

information, develop the chromatography technique to purify the given protein.           (5) 

 [K6] 

    

************* 


