BITS, PILANI - DUBAI CAMPUS
Second Semester 2012-13
Course: BIOT C441 Biochemical Engineering
Comprehensive Examination :
Max.Marks:40 Date: 3-6-2013(FN)

Weightage: 40 % Time: 3h

1. (@) An enzyme catalyzes a reaction at a velocity of 20 pmol/min when the
concen{ration of substrate (S) is 0.01 M. The Km for this substrate is 1x107° M.
Assuming that Michaelis-Menten kinetics are followed, what will the reaction
velocity be when the concentration of S is 1 x10™° M? .(2)

(b} What type of inhibition is shown in the plot? Justify. (2)
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2. Explain Gel entrapment enzyme immobilization with ah example. (4)

3. (a) What are saccarifying enzymes? Give an example for the same. (2)

(b)What are cofactors? Give an example. (2)

4. Ekp!ain the condition for reaction limited fegime and diffusion limited regime in

immobilization reaction kinetics. (»4)'




5. (a) A strain of mold was grown in a batch culture on glucose. Calculate the doubling

time for the cell mass using the data obtained,

Time (h) Cell
concentration(g/L.)

0 1.25

40 40

(2)

(b)List the environmental factors that influence the kinetics of cell growth. (2)

6. The growth of baker's yeast (S. cereVisiae) on glucose may simply be described as,

CeH1206 + a O+ 0.48 NH3; — b CgHip NO; +d H,O + eCO;
: Yeast
(i)Determine the yield coefficients Yys and Yoz

(ii)Find the respiratory quotients. {4)

(a) The probability of contamination required for a 10,000 dm?® vessel containing 10° MO
lem®is one in 1000.The calculated Vieaung and Vogoing are 9.5 and 10.1 respectively. If the
specific death rate of B.stearothermophilus spores is 2.54 min™ calculate the holding
time. (2) '

(b) Is it possible to operate a Chemostat with a dilution rate greater than the maximum
growth rate? Justify (2)

™~

0

Explain the need for a Fed Batch Reactor using any one industrial application {4}

. {a) Give the different strategies to recover and purify bio-products.(2)

o)

(o)Write a note on the mechanical method used for cell disruption of frozen cell paste. (2)

10. What are the problems encountered in the recovery of citric acid from the

fermentation broth? Explain the ways it was overcome in a commercial production. (4)
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BITS, PILANI — DUBAI CAMPUS
Second Semester 201213
Course: BIOT C441 Biochemical Engineering
Test 2 [Open Book]

Max.Marks:20 Date: 6-5-2013
Weightage: 20 % Time: 50min
1. What is the physical meaning of the Monod constant? (2)

2 A chemostat operating in steady-state at a dilution rate of 0.20 h”' sets a limiting nutrient
concentration of 0.6 micromoles I''. Determine the Monod constant in suitable units if

Hmax for the organism is 0.25 h™ (3)
3. Mention any two advantages and disadvantages over choosing a chemostat instead of a
batch reactor for bioreactions? (2)
4. Explain when the circled observation will happen in a chemostat. (2)
4 0.3
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5. Pilot sterilization is carried out in a 1000dm? vessel with a medium containing 10°
organisms / cm> At the end of the sterilization process, a probability of 1 in 100
contaminations is required. If the fermentation broth is heated from 100° C to 121 °Cin
45 min and cooled from 121°C to 100°C in 15 min. Find the holding time ifa  value of
12.549 is obtained for B.stearothermophilus assuming a rate of temperature change of
1° min”" and negligible spore destruction befow 100°C. The specific death rate of
B.stearothermophilus spores at 121°C is 2.54 min” (5)

8. Pseudomonas putida with pm=0.5 h'lis cultivated in a continuous culture under aerobic
conditions where D=0.28 h™ .The carbon and energy source in the feed is lactose with a
concentration of S$,=2g/l .the effluent lactose concentration is desired to be S=0.1g/L.If
the growth rate is limited by oxygen transfer by using the following information: Y M
=0.45 gX/gS, Y woz " =0.25gX/g02 and C*=8mg/L
(a) Determine the steady state biomass concentration (X)(b) Determine the specific rate
of oxygen consumption (qo.)(c) What should be the oxygen transfer coefficient (kja) in

order to overcome oxygen transfer limitation(if C, =2mg/L) (6)




Second Semester 2012-13
Course: BIOT C441 Biochemical Engineering
Test 2 [Open Book]

Max.Marks:20 Date: £5-2013
ANSWER KEY
Weightage: 20 % Time: 50min
1. What is the physical meaning of the Monod constant? (2)

The Monod constant is a substrate concentration at which the growth rate of the biomass of
microbial cells participating in the reaction is half the maximum growth rate.

2 A chemostat operating in steady-state at a dilution rate of 0.28 h™ sets a limiting nutrient
concentration of 0.6 micromoles I'. Determine the Monod constant in suitable units if
Hmax fOr the organism is 0.25 h™ (3)
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3. Mention any two advantages and disadvantages over choosing a chemostat instead of a
batch reactor for bioreactions?
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4. Explain when the circled observation will happen in a chemostat. (2}
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5. Pilot sterilization is carried out in a 1000dm® vessel with a medium containing 10°
organisms / cm®.At the end of the sterilization process, a probability of 1 in 100
contaminations is required. If the fermentation broth is heated from 100° C to 121 °C in
45 min and cooled from 121°C to 100°C in 15 min. Find the holding time if a A vaiue of
12.549 is obtained for B.stearothermophilus assuming a rate of temperature change of
1° min™ and negligible spore destruction below 100°C. . k = R-5§ i) - (5)
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6. Pseudomonas putida with i, =0.5 b is cultivated in a continuous culture under aerobic
conditions where D=0.28 h™" .The carbon and energy source in the feed is lactose with a
concentration of SQ=2g/| .the effluent lactose concentration is desired to be S=0.1g/L.If
the growth rate is limited by oxygen transfer by using the following information: Y e "
=0.45 gX/gS, Y xoz " =0.25gX/g02 and C*=8mg/L




(a) Determine the steady state biomass concentration (X)(b} Determine the specific rate
of oxygen consumption (qoz)(c) What should be the oxygen transfer coefficient (ki@) in
order to overcome oxygen transfer limitation(if C, =2mg/L) (6)
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BITS, PILANI - DUBAI CAMPUS
Second Semester 2012-13
Course: BIOT C441 Biochemical Engineering
Test 1 [Closed Book]
Max.Marks:25 Date: 13-3-2013

Weightage: 25 % Time: 50min

1. The enzyme fumarase follows a mechanism,
k2
E + s% ES- P+E
where k; =1x10° M's™? ki =4.4x10%s" and k=1x10° ™.

a. Derive the rate expression w.r.t substrate concentration using steady state
principle(8)

b. What is the value of Michaelis constant for the given enzyme? (2)

c. At an enzyme concentration of 10° M what will be the rate of product
formation when the substrate concentration is 10°M (5)

2. A pesticide inhibits the activity of a particular enzyme, how is it possible to
determine if the pesticide is competitive or non competitive inhibitor (4)

3. An enzyme with ky, of 110" M was assayed using an initial concentration of
3x107° M .After 2 min,5% of the substrate was converted, find the Vi if the
reaction follows Michaelis —Menten Mechanism.? (4)

4. Mention an advantage and a disadvantage of chemical method of immobilizing
an enzyme (2)
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BITS, PILANI - DUBAI CAMPUS
Second Semester 2012-13
Course: BIOT C441 Biochemical Engineering
Quiz 2 [Closed Book]

Max.Marks:7 Date: 23-4-2013

Weightage: 7 % Time: 20min

Aerobic degradation of an organic compound by a mixed culture of organism in waste
water can be represented by the following reaction

'C;HgO; + a O+ b NH; —> ¢ CsH, NO, +d H,0 +eCO,

. Determine a,b,c,d and e if Yy =0.4g X/g S (2.5)

II.  Determine Yyuoz (1)
fll.  Determine the fraction of available electron incorporated into the biomass (3}

V. RQ for the organism{0.5) '




, BITS: PILANI - DUBAI CAMPUS
Second Semester 2012-13
Course: BIOT C441 Biochemical Engineering
Quiz 2 [Closed Book]
Max.Marks:7 : , Date: 23-4-2013

Weightage: 7 % ‘ Time: 20min

Aerobic degradation of an organic compound by a mixed culture of organism in waste
water can be represented by the following reaction

C3;HgO; + a O, b NH; — ¢ C;H; NO» +‘d H,O + eCO,

1. Determine a,b,c.d and e if Y, =0.4g X/g.S (2.5)

[I. Determine Yy (1)

lll.  Determine the fraction of available electron incorporated into the biomass (3)
V. RQ for the organism(0.5)
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