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 Time: Three Hours                                                                                       Maximum : 100 Marks Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
1. How do you calculate catalytic power of an enzyme? 
2. Give the systematic names and the first three digit in the E.C. classifications of the enzymes 

catalyzing the following reaction 
i.  Pyruvate +ATP + CO2+H2O  ↔  Pi + ADP + Oxaloacetate 
ii. H2S + 3NADP+ + 3H2O  ↔  Sulphite + 3NADPH 

3. What is mean by Irreversible inhibitors? 
4. Draw and discuss the Lineweaver Burg Plot for mixed inhibition. 
5. Lactase enzyme is immobilized in alginate beads. Diffusion coefficient of the substrate is 

5.61×10-10 m2/s. The bulk substrate concentration is 10g/m3 and rate constant is 5.55×10-3 
kg/m3s. Calculate the maximum allowable particle size. 

6. Define Damkholer number (Da) and Effectiveness factor. 
7. What is oxidoreductase enzyme? 
8. Write about the application of retrosynthesis in metabolic pathway study. 
9. Write any two applications of catalytic antibodies. 
10. Write about the two phases in drug biotransformation. 

PART B - (5 X16 = 80 Marks) 
11. (a) (i) Elucidate protein purification using ion affinity chromatography. (8) 
  (ii) Explain the biological role of pseudo choline esterase enzyme. (8) 

(OR) 
 (b) (i) Explain the role of Acetylcholine esterase enzyme as a neuro transmitter. (8) 
  (ii) HMG COA reductase enzyme role in human body metabolism. (8) 
12. (a) (i) Explain the two important types of reversible enzyme inhibition? How do you 

distinguish each type using kinetic data? 
(8) 

  (ii) Explain multiple substrate reaction models with examples. (8) 
(OR)  
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 (b) The kinetics of an enzyme were analyzed in the absence and presence of inhibitors 
A and B.  

(S) (mM) vo (moles/liter) 
 NO Inhibitors 5 mM A 0.1 mM B 

1 43 30 26 2 68 50 41 
5 105 86 64 10 128 113 77 

20 44 134 88 A) What types of inhibitors are A and B: Competitive or Noncompetitive? (Use 
your graphs to answer this question).  

B) In addition to calculating Km and V(mazimum velocity) in the absence of inhibitors, 
calculate the Ki constants for the inhibitors A and B. 

(16) 

 
13. (a) (i) Write down the advantages and limitations of enzyme immobilization. (8) 
  (ii) Enzyme is immobilized in 8 mm diameter agarose beads at a concentration of 

0.018 kg protein m-3 gel. Ten beads are immersed in a well-mixed solution 
containing 3.2 ×10-3 kg m-3 substrate. The effective diffusivity of substrate in 
agarose gel is 2.1×10-9 m 2 s-1. Kinetics of the enzyme can be approximated as 
first order with specific rate constant 3.11×105 s-1 per kg protein. Mass 
transfer effects outside the particles are negligible. Plot the steady-state 
substrate concentration profile as a function of particle radius.                                                    

(8) 

(OR) 
 (b) (i) Derive and discuss the performance equations for CSTR and PFR. (12) 
  (ii) Suggest a suitable method for immobilization of Asparaginase for the 

treatment of leukemia. 
(4) 

 

14. (a) (i) Explain enzymatic synthesis of chiral intermediates and its application in drug 
synthesis.                                                     

(8) 
  (ii) How flavors and fragrances are synthesized by chemoenzyamtic method? (8) 

(OR)  (b) (i) Give the industrial applications of the enzymes glycosidase, lipase and 
protease. 

(8) 
  (ii) Explain retrosynthesis and its application in industries. (8) 
 
15. (a) (i) Explain how biotransformation of steroids changes its bioactivity with suitable 

example. 
(8) 

  (ii) How will you design enzymes by Host Guest Complextion chemistry? (8) 
(OR) 

 (b) (i) Explain chemoenzyamtic synthesis of antibodies and terpenes.   (8) 
  (ii) Write about phase II reactions in drug biotransformation. (8) 

 


