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1. Write down the specific or general chemical structure as appropriate for the following substances. Comment on the functional importance of various groups on the molecule.
a) Fat, phospolipid, micelli, vitamin A.
b) D+glucose, Pyranose, Lactose, Starch.
2.a)
Discuss the classification of enzymes into different groups. Write down the action of each group on various functional groups of the organic compounds.                  

   b) 
Distinguish between an enzyme and a synthetic catalyst.                                   

3.
The following measurements are obtained during the measurement of the initial     reaction rate of hydrolysis of Acetylcholine(substrate) with an enzyme in the absence and in the presence of inhibitor, 1.5 X 10-7 mol/l.                                         

Substrate Conc., mol/l


Initial reaction rate, mol/l.min





Absence of Inhibitor
Presence of inhibitor


0.0032



0.111


0.059


0.0049



0.148


0.071


0.0062



0.143


0.091


0.0080



0.166


0.111


0.0095



0.200


0.125
   a)
Is the inhibitor competitive or non-competitive?
   b)
Calculate the Michaelis-Menten parameters in the presence of inhibitor by using Langmuir plot.

4.
Write short notes on:
   a)
Interactions and carriers used for enzyme immobilization by adsorption.
c) Surface functional groups useful for covalent enzyme attachment.
5.
Write step by step procedure to produce isopropanol from pyruvate.

6.
Write short notes on (a) Ideal CSTR
(b) Monod growth equation (c) Chemostat (d) Growth cycle.
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7. 
Explain the change in power consumption for agitating a liquid when a gas is sparged below the impeller. What are the benefits of mechanical operation in Aerobic Bioprocess, which utilizes mold culture? Give a correlation which is useful for a heated or cooled CSTR?



8. 
Discuss the product formation patterned in Bioreactors? Why are antibiotic production process generally operated as Batch culture? How is Lag time minimized?
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1.
Write down the specific or general chemical structure as appropriate for the 
following substances. Comment on the functional importance of various groups 
on the molecule.
   a)
Amylopeptine, Cellulose, Ribonucleotide, Adenosine monophosphate(AMP)
   b)
Adenosine triphosphate (ATP), nicotinamide adenine dinucleotide (NAD), 
deoxyribonucleic acid (DNA)

2.a)
Discuss about Cofactors.                                                                                      

   b) 
Discuss about enzyme action on the substrate.                                                    

3.
The initial rate of reaction for the enzyme cleavage of deoxyguanosine triphosphate was measured as a function of initial substrate concentration as follows:      


Substrate concentration, (mol/l
Initial reaction rate, (mol/l.min

6.7 0.30

3.5 0.25

1.7 0.16

a) Calculate the Michaelis-Menten constants of the above reaction.

b) When the inhibitor was added, the initial reaction rate was decreased as follows :

 
Substrate, (mol/l

Inhibitor, (mol/l
initial reaction rate, 

(mol/l.min



6.7


146


0.11



3.5


146


0.08



1.7


146


0.06

Is this competitive inhibition or non-competitive inhibition?

4.
Write detailed note on commercial application of enzyme immobilization.

5.
Write step by step procedure to produce butanol from pyruvate.

6.a)
Explain the mixed growth in bacteria.

   b)
Describe the specific rate of substrate uptake for cellular maintenance.

7.
Explain Monod’s Chemostat equation for a continuous culture. What are the non ideal conditions, which may affect the Ideal Continuous Stirred Tank Model?
           
8. 
What are the down stream processes used in the recovery of alcohol, Citric acid 
and Penicillin? Explain qualitatively.
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1.
Sedimentation and diffusion measurements are often used to provide molecular-
weight estimates based on this equation

M = RTs / D(1- V()

Where R – gas constant,   T – absolute temperature, s – sedimentation coefficient, sec
D – diffusion coefficient, cm2/s, V – partial specific volume of 
substance, cm3/g  and  ( - is the density of the solution,g/cm3


Verify the molecular weight of the substance Lysozyme.

 
Data :  s x1013 = 1.91, V = 0.703, Dx107 =11.2

             M = 14,400 (Assume ( = 1.0)

2.a)
What are the qualitative features of enzyme kinetics. Write down Henri’s rate         equation and find the condition at which V = Vmax / 2 , where V = reaction rate.

   b)
Assuming a steady state conversion of a substrate into product with the help of an

enzyme, derive a rate equation for product formation considering Michaelis–Menten approach.                                                                                                                  

3.
The hydrolysis of urea by urea’s is an only partially understood reaction and shows inhibition.  Data is given below.

	Substrate Construction
	0.2M
	0.02M

	
	1/(
	I
	1/(
	I

	
	0.22
	0
	0.68
	0

	
	0.33
	0.0012
	1.02
	0.0012

	
	0.51
	0.0027
	1.50
	0.0022

	
	0.76
	0.0044
	1.83
	0.0032

	
	0.88
	0.0061
	2.04
	0.0037

	
	1.10
	0.0080
	2.72
	0.0044

	
	1.15
	0.0090
	3.46
	0.0059



Where (=moles/l-min and I is inhibitor molar concentration.

a) Determine the Michaelis-Menten constant (k’m) for this reaction.

b) What type of inhibition reaction is this?

c) Find ki based on part (b).

4.
Write a detailed note on current and some potential chemical process application of immobilized enzymes.
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5.
Explain the process of manufacturing ethanol from pyruvate.

6.a)
Explain the conditions when washout occurs.
   b)
Derive the expression for specific growth rate.
7. 
From mixing studies, explain correlation for power consumption for impeller 
stirred liquids in baffled tanks. How does sparging of air affect the power 
consumed per unit volume?



8. 
Write short notes on the following:





        
   a)
Variables to be controlled in Continuous fermentation.
   b)
Equipments for mechanical separation.
   c) 
Fibrous filters.
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1.a) 
Calculate the cell formula for the growth of yeast on sugar when it is observed to 
give the following balance.(Assume 1 mol of cell is produced)


100g  C6H12O6 + 5.1 g NH3 + 46.63 g O2 

   43.23 g Cell mass    + 


41.08 g H2O + 67.42 g CO2
b) 
If the above reaction produces 0.30017 mol of cell, what cell formula results?

2.a) 
Write down the Michaelis-Menten equation. Explain the different methods to obtain the parameters in the equation.

   b) 
Explain the mechanism of reversible enzyme modulation.                                       

3.
A pesticide inhibits the activity of a particular enzyme A, which can therefore be used to assay for the presence of the pesticide in an unknown sample. In the laboratory the initial rate data is obtained as given below.

	S, mol/L
	V, mol(L.mm) x106
No inhibition
	10-5 M inhibitor

	3.3 x 10-4
	56
	35

	5.0 x 10-4
	71
	45

	6.7 x 10-4
	88
	60

	1.65 x 10-3
	128
	100

	2.2 x 10-3
	147
	117


Is the pesticide a competitive or non-competitive inhibitor? Evaluate ki, vmax and km.

4.
Explain the process enzyme entrapment on macroscale with a neat diagram and 
also write the importance of the process.

5.
Discuss about the useful end products obtained by partial oxidation conducted by 
acetic acid bacteria.

6.a)
Describe specific growth rate dependence forms other than Monod.

   b)
Describe the growth phases for batch cultivation.

7. 
Explain Batch and Continuous cell culture method and discuss their application in 
obtaining process kinetics data.


8.
Write short notes on the following:





              

(a) Packed bed reactors   (b) Bubble column reactor   (c) Fluidized bed reactor


(d) Effect of recycling in CSTR
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