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

BT16404 -  Enzyme Technology and Biotransformation 
(Regulation 2016) 

Time: Three hours                                                                                                 Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Which of the following is True for enzymes? 

a)  Apoenzyme + Cofactor is Coenzyme 
b)  Apoenzyme + Holoenzyme is Coenzyme 
c)  Cofactor + Apoenzyme is Holoenzyme 
d)  Prosthetic group are loosely bound cofactors 

2. For  an enzymatic reaction, according to Briggs-haldane steady state assumption 
a)  Rate of [ES] formation > rate of [ES] breakdown 
b)  Rate of [ES] formation < rate of [ES] breakdown 
c)  Rate of [ES] formation = rate of [ES] breakdown 
d) Rate of [ES] formation and breakdown are not related 

3. For immobilization of enzyme by covalent crosslinking  
a) enzyme and polymer are bridged by the use of bi-functional reagent 
b) enzyme is covered completely by polymer 
c) surface amino acids in enzyme interact directly with the polymer 
d) enzyme is trapped inside the polymer gel matrix 

4. All the reaction types given below represents the phase-1 reaction except 
a) sulphide reaction 
b) reductive reaction 
c) oxidative reaction  
d) hydrolytic reaction 

5. When alcohol dehydrogenase was immobilized on polyacrylamide, Km for Butanol was 0.1 mM. 
When the enzyme was immobilized on a polymer of methacrylate and acrylamide, Km for 
Butanol was found to be 0.025 mM. Explain the above (Assume all other conditions to be 
identical for both the cases). 

6. For the series of enzymatic reaction PYXS pyx  111 ; 
kcat for the enzyme x1 is 2 s-1; kcat of y1 is 0.5 times that of x1. kcat of enzyme p1 is 3 times of y1. 
Reaction was started with equal quantity of all 3 enzyme and very high concentration of substrate. 
What could be the rate formation of product P at any given point of time (Assume under true 
Michaelis-Menten conditions) 
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7. Write few the properties of immobilization matrices which can improve the catalytic performance 
of the enzyme. 
 

8. How can you apply enzyme mediated catalytic process for industrial production of lactose free 
dairy product with aspartame sweetener?  
 

PART B - (4 X16 = 64 marks) 
 

09. (a) (i) Enzymatic synthesis of product P from pure substrate S, requires series of 
reaction catalyzed by 3 different enzymes (E1, E2 & E3) in particular order with 
2 different intermediates A and B. Mutant of e1, e2 or e3, cannot produce 
product P even in the presence of high concentration of S. Following is the data 
obtained for 4 individual experiments where active/mutant enzymes incubated 
with S, A and B (all in one reaction vessel).  
Y-indicates formation (increase in conc.) of product A, B or P in respective 
experiments; N – indicates no product formation. 

Experiments A B P 
1. E1, e2, E3 N Y Y 
2. E1, E2, e3 Y Y N 
3. e1, E2, E3 Y N Y 
4. e1, E2, e3 Y N N 

From above data find order of enzyme and intermediates involved in the 
enzymatic synthesis of S to P. 

(6) 

  (ii) How minimising the chance collision of a reactive group is explained through 
Koshland ‘Induced-fit’ hypothesis? Name an enzyme and substrate which 
follows this. 

(6) 

  (iii) How cofactor requirement affects the oxidoreductase enzymes? (4) 
(OR) 

 (b) (i) Enzymatic reaction rate depends on the substrate concentration and movement 
of substrate and enzyme in a reaction mixture, discuss about the theory which 
explains this concept. 

(6) 

  (ii) Transition state of enzyme catalyzed reaction, plays key role in enzymatic 
reaction rate why? 

(6) 

  (iii) How positional selectivity of enzymes helps to decrease production economics 
of an enzyme catalyzed processes? 
 

(4) 



   Q. Code:993531  

3  

 

10. (a) Find the mode of inhibition exhibited by the inhibitor towards the enzyme, for the 
following enzyme inhibition kinetics data (Without inhibitor I0 and at different 
inhibitor concentrations I1, I2). 

S 
mmol 

V (mmol/s) 
I0 I1 I2 

0.5 1.00 0.63 0.43 
1 1.54 0.95 0.67 
1.5 1.88 1.15 0.81 
2 2.11 1.29 0.91 
2.5 2.27 1.39 0.98 
3 2.40 1.46 1.03 
4 2.58 1.57 1.11 
5 2.70 1.64 1.16 

For the above experiments assume 1 mg of enzyme is used per enzymatic reaction. 
Calculate Kcat value of the enzyme whose molecular weight is 30 kDa 

(16) 

(OR) 
 (b) For an enzymatic reaction for conversion substrate to product, reaction was started 

with the initial concentration of substrate at 12 mM, thekinetic constants Vmax for the 
enzyme is 2.5 mmol m-3 s-1; Km = 8.9 mM.  
Find the batch time required to achieve 90% substrate conversion. Assume the 
enzyme deactivates with half-life of 4.4 hours. Calculate the batch time for 90% 
substrate conversion and compare it with the time required without deactivation. 

(16) 

 

11. (a) (i) Discuss about the diffusion limitations of immobilized enzymes at large scale 
enzymatic reactions. 
 

(8) 

  (ii) How immobilization matrices play key role in altering enzyme activity? Write 
few the properties (other than improving stability) of immobilization matrices 
which can improve the catalytic performance of the enzyme.  

(8) 

(OR) 
 
  (b) (i) Assume you are working to develop an enzymatic biosensor used for detection 

of pesticide in a fruit juice. What are the important design considerations for 
this application? Explain how you could improve the sensor for inline 
monitoring of the same in reaction vessels. 

(8) 

  (ii) Justify enzymatic electrodes have superior performance than measuring 
chemical potential of a reaction involved in quantification of hormones to 
predict a disease state. 

(8) 
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12. (a) (i) Consider you are working for an enzyme production industry; you are given a 
task to produce, purify and reuse an enzyme which is active only in 
glycosylated form. Design the process flow chart for the above task (for 
upstream and downstream processes). 
 

(8) 

  (ii) Assume you are developing an enzymatic assay for 2 different reductase 
enzyme, one of the enzyme has higher turnover number and the other has very 
lower turnover number. How you will decide the cofactor requirement for these 
enzymes, what could be the general problems which could occur for 
quantification of cofactors consumed by the enzyme? 

(8) 

(OR) 
 (b) (i) Discuss about the strategies used for rational redesigning of enzymes for 

improving catalytic performance with an example. 
(8) 

  (ii) Consider you are working as a process development engineer in a recombinant 
enzyme (highly hydrophobic) production team. Name the few general problems 
associated with over expression and production of this protein in large scale and 
explain how you can overcome this problem. 

(8) 

 


