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2012 
INDUSTRIAL BIOTECHNOLOGY 

Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 
Candidates are required to give their answers in their own words 

as far as practicable. 
 

GROUP – A 
 ( Multiple Choice Type Questions )  

1. Choose the correct alternatives for any ten of the following : 
   10 × 1 = 10  

 i) Which of the following acid is produced by incomplete 
oxidation rather than a true fermentation ?   

  a) Gluconic acid b) Acetic acid 

  c) Citric acid d) Lactic acid. 

ii) Acetic acid is produced by  

a) Genus Gluconobacter  

b) Members of the genus Acetobacter 

c) Both Gluconobacter and Acetobacter 

d) Aspergillus sp. 

iii) In the industrial production of streptomycin, the 
secondary metabolite or byproducts is  

 a) Vitamin – B12 b) Vitamin - C 

 c) Vitamin – B6 d) Ethanol.  
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iv) The fungus used in the industrial production of citric 
acid : 

 a) Rhizopus b) Fusarium 

 c) Aspergillus d) none of these. 

v) Which of the following traits would be imporatant for a 

microorganism used in industrial processes ? 

 a) slow growth 

 b) product remains within the cell 

 c) genetic stability 

 d) prokaryotic. 

vi) Secondary metabolites appear predominantly in the 

fermentor during which of the following stages ? 

 a) exponential b) stationary 

 c) lag d) all of these.  

vii) In aerobic industrial microbial processes, one of the 
most difficult problems to solve is  

 a) maintaining an adequate energy source 

 b) adjusting the pH to a desired value and 
maintaining that value 

 c) providing adequate aeration 

 d) homogenous mixing. 

viii) Biopesticides ; 

 a) do not leave harmful residue  

 b) do not destroy non target species 

 c) destroy pest  

 d) all of these. 
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ix) SCP is hazardous for human consumption due to the 
presence of : 

a) nucleic acid b) protein 
c) amino acid d) none. 

x) One of the yeast that is used as SCP is 
a) S.cereviseae b) S.aureus 

c) B.subtillis d) all of these. 
xi) Vermicomposting involves conversion of carbon rich 

organic compounds to  
 a) sulphur rich compounds 

 b) nitrogen rich compounds 
  c) hydrogen rich 

  d) sulphide rich. 
 xii) For which of the following SCP organisms careful 

evaluation for endotoxin production is necessary ? 

  a) Algae  

  b) Filamentous fungi 
  c) Yeasts  

  d) Gram negative bacteria. 
 

GROUP – B 
( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15  
2. What are the advantages and disadvantages of liquid 

fermentation 5 
3. Why it is undesirable to dispose antibiotics and drugs in 

water bodies ? How antibiotics can be removed from waste 
water ? 2 + 3 

4. Describe the recovery steps of penicillin separation from 
mold protoplasm. 5 
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5. What are Homofermentative and heterofermentative bacteria. 
   5 

6. How could be lactic acid purified from the broth culture. 
Discuss about the different chemical methods 

 
GROUP – C 

( Long Answer Type Questions ) 
 Answer any three of the following.  3 × 15 = 45 

7. Describe briefly immobilised cell bioreactor ? What are the 
advantages of this bioreactor ? Name two commercially 
important substances that is produced from this technique. 
How immobilised cells are used for therapeutic purpose 

     5 + 3 + 2 + 5 
8. Why do acidification and aging of vinegar is important ? The 

acetic group of bacteria is known to be characterized by 
peculiar temperature relations. Justify the statement with 
the advantage of this variation of temperature. Describe 
Orleans method of vinegar production. 5 + 5 + 5 

9. Define single cell protein and give two examples ? Why do 
fungal and bacterial SCP are not suitable for human 
consumption ? Give the scientific names of torula yeast and 
bakers yeast ? Write a short note on superbug and oil eating 
bacteria.  4 + 3 + 2 + 6 

10. There are several variations of secondary treatment of waste 
water. Discuss briefly with diagrams. What are the ill effects 
of heavy metals on human and animals ? Describe one 
remarkable detoxification method of heavy metals by 
microbes.  8 + 2 + 5 

11. Define sterlization. Briefly describe the different techniques 
of sterlization in Industrial production. Write down the 
differences between selective media and differential media 
with examples 2 + 8 + 5 
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2012 
INDUSTRIAL BIOTECHNOLOGY 

Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 
Candidates are required to give their answers in their own words 

as far as practicable. 
 

GROUP – A 
 ( Multiple Choice Type Questions )  

1. Choose the correct alternatives for any ten of the following : 
   10 × 1 = 10  

 i) Which of the following acid is produced by incomplete 
oxidation rather than a true fermentation ?   

  a) Gluconic acid b) Acetic acid 

  c) Citric acid d) Lactic acid. 

ii) Acetic acid is produced by  

a) Genus Gluconobacter  

b) Members of the genus Acetobacter 

c) Both Gluconobacter and Acetobacter 

d) Aspergillus sp. 

iii) In the industrial production of streptomycin, the 
secondary metabolite or byproducts is  

 a) Vitamin – B12 b) Vitamin - C 

 c) Vitamin – B6 d) Ethanol.  
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iv) The fungus used in the industrial production of citric 
acid : 

 a) Rhizopus b) Fusarium 

 c) Aspergillus d) none of these. 

v) Which of the following traits would be imporatant for a 

microorganism used in industrial processes ? 

 a) slow growth 

 b) product remains within the cell 

 c) genetic stability 

 d) prokaryotic. 

vi) Secondary metabolites appear predominantly in the 

fermentor during which of the following stages ? 

 a) exponential b) stationary 

 c) lag d) all of these.  

vii) In aerobic industrial microbial processes, one of the 
most difficult problems to solve is  

 a) maintaining an adequate energy source 

 b) adjusting the pH to a desired value and 
maintaining that value 

 c) providing adequate aeration 

 d) homogenous mixing. 

viii) Biopesticides ; 

 a) do not leave harmful residue  

 b) do not destroy non target species 

 c) destroy pest  

 d) all of these. 
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ix) SCP is hazardous for human consumption due to the 
presence of : 

a) nucleic acid b) protein 
c) amino acid d) none. 

x) One of the yeast that is used as SCP is 
a) S.cereviseae b) S.aureus 

c) B.subtillis d) all of these. 
xi) Vermicomposting involves conversion of carbon rich 

organic compounds to  
 a) sulphur rich compounds 

 b) nitrogen rich compounds 
  c) hydrogen rich 

  d) sulphide rich. 
 xii) For which of the following SCP organisms careful 

evaluation for endotoxin production is necessary ? 

  a) Algae  

  b) Filamentous fungi 
  c) Yeasts  

  d) Gram negative bacteria. 
 

GROUP – B 
( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15  
2. What are the advantages and disadvantages of liquid 

fermentation 5 
3. Why it is undesirable to dispose antibiotics and drugs in 

water bodies ? How antibiotics can be removed from waste 
water ? 2 + 3 

4. Describe the recovery steps of penicillin separation from 
mold protoplasm. 5 
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5. What are Homofermentative and heterofermentative bacteria. 
   5 

6. How could be lactic acid purified from the broth culture. 
Discuss about the different chemical methods 

 
GROUP – C 

( Long Answer Type Questions ) 
 Answer any three of the following.  3 × 15 = 45 

7. Describe briefly immobilised cell bioreactor ? What are the 
advantages of this bioreactor ? Name two commercially 
important substances that is produced from this technique. 
How immobilised cells are used for therapeutic purpose 

     5 + 3 + 2 + 5 
8. Why do acidification and aging of vinegar is important ? The 

acetic group of bacteria is known to be characterized by 
peculiar temperature relations. Justify the statement with 
the advantage of this variation of temperature. Describe 
Orleans method of vinegar production. 5 + 5 + 5 

9. Define single cell protein and give two examples ? Why do 
fungal and bacterial SCP are not suitable for human 
consumption ? Give the scientific names of torula yeast and 
bakers yeast ? Write a short note on superbug and oil eating 
bacteria.  4 + 3 + 2 + 6 

10. There are several variations of secondary treatment of waste 
water. Discuss briefly with diagrams. What are the ill effects 
of heavy metals on human and animals ? Describe one 
remarkable detoxification method of heavy metals by 
microbes.  8 + 2 + 5 

11. Define sterlization. Briefly describe the different techniques 
of sterlization in Industrial production. Write down the 
differences between selective media and differential media 
with examples 2 + 8 + 5 
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Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 
( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following :   

   10 × 1 = 10 

i) The bacteria which produces Bt toxin is 

a) Bacillus subtilis 

b) Bacillus globisporous 

c) Staphylococcus aureus 

d) Bacillus thuringiensis. 

ii) Aspergillus niger is used for  

a) organic acid production 

b) enzyme production 

c) both (a) and (b) 

d) none of these. 
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iii) The precursor of penicillin G biosynthesis by Penicillium 
chrysogenum is 
a) L-α - Aminoadipic acid  
b) Phenylacetyl CoA 
c) L-α - Aminodipyl cysteine  
d) none of these. 

iv) Vinegar contains acetic acid in which proportion ? 
a) 4% b) 8% 
c) 12% d) 34%. 

v) Fluidized bed bioreactor is suitable for  
a) recombinant protein production 
b) alcohol production 
c) enzyme production 
d) none of these. 

vi) Non-renewable or polluting energy sources are 
alternatively termed as  

 a) Brown energy b) Green energy 
c) White energy d)  Black energy. 

vii) Which of the following is the easiest method of gene 
transfer ? 
a) Protoplast fusion b) Electroporation  
c) Transformation d) Viral vectors. 

viii) The biological film in trickling filter is rich in 
a) Pseudomonas b)  Flavobacterium 
c) Ulothrix d) all of these. 

ix) Secondary metabolites are produced by bacteria in the 
following growth phase 
a) Trophophase b) idiophase 
c) both (a) and (b) d) none of these. 

x) Intracellular and extracellular product recovery includes 
all the same steps but intracellular product recovery 
requires an additional step which is 
a) purification b) formulation 
c) solid liquid separation d) cell disruption. 
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xi) Biopolymer is obtained from 
a) Bacillus megaterium b) Bacillus subtilis 
c) Peudomonas peutida d) none of these.  

xii) Methods of strain development involves 
a) strain mutation  
b) recombination 
c) recombinant DNA technology 
d) all of these. 

GROUP – B 
( Short Answer Type Questions ) 

            Answer any three of the following 3 × 5 = 15 

2. What is bioleaching ? What are the advantages and 
disadvantages of bioleaching ? 1 + 4 

3. What is Bt toxin ? Describe the mode of action of Bt toxin 
with a suitable diagram. 1 + 4 

4. How are strains preserved and maintained for fermentation 
technology ?  

5. What is solid state fermentation ? What are the advantages of 
SSF ? How is liquid fermentation advantageous over SSF ? 

  1 + 2 + 2 
6. Why is filtration important for downstream processing ? 

Describe Rotary Drum Vacuum Filter. 2 + 3  

GROUP – C 
( Long Answer Type Questions ) 

  Answer any three of the following.  3 × 15 = 45 

7. a) What is Monod equation ? 
 b) Draw a bacterial continuous culture growth curve and 

mathematically express it. 
 c) Define fed batch culture and semi continuous culture. 
   3 + 8 + 4 
8. a) What is the source of energy in our universe ? 
 b) Write a short note on energy rich crops. 
 c) Describe the production of Biomethane with proper 

diagram and biochemical reactions. 2 + 3 + 10 
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9. Give four uses of acetic acid. Name different organisms used 
for production of SCP. Name two naturally occurring 
Penicillins. Name the organisms used for assay of Vitamin 
B12. Can you use microorganisms as pesticides ? Justify. 

  4 + 3 + 2 + 1 + 5 

10. What are the advantages and disadvantages of immobilized 
enzyme ? What are the techniques for immobilization ? 
"Some enzymes can not be immobilized" — how are these 
enzymes stabilized ? 8 + 4 + 3 

11. Support the following topics with proper justification         
(any three) : 3 × 5 

a) Effect of Manganese on Citric Acid Production of 
Aspergillus niger 

b) The Positive Effect of Aeration on Aspergillus niger Citric 
Acid Production 

c) Citric acid production at higher pH in Aspergillus niger 

d) Methanol increases the production of citric acid by 
Aspergillus niger. 

12. What is a bioreactor ? On the basis of mode of operation how 
many types of bioreactors are there ? What is 
photobioreactor ? Describe the photobioreactors mentioning 
the utility. 2 + 3 + 2 + 8 

============= 
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INDUSTRIAL BIOTECHNOLOGY 

Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following : 

   10 × 1 = 10 

i) Single celled protein also provides 

a) non-essential amino acid  

b) essential amino acid (lys,met) 

c) all proteis 

d) no proteins.  

ii) Bubbles are created by Spurger and broken by 

a) air  b) impeller 

c) both (a) and (b) d) none of these. 
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iii) Penicillin production is an 

a) aerobic process 

b) anaerobic  

c) long process  

d) little oxygen needed. 

iv) Vinegar contains acetic acid in which proportion ? 

a) 8%  b) 4% 

c) 12%  d) 34%.  

v) Tetracyline is produced by  

a) S. aureus b) S.cremoris 

c) S.aureofaciens d) S.mutans. 

vi) Acetic acid is produced by 

a) clostridium b) gluconobacter 

c) lactobacillus d) none of these. 

vii) Disadvantage of immonbilized enzyme is 

a) it is stable  

b) it can be reused again 

c) loss of biological activity during immobilization 

d) products are enzyme free. 
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viii) The plasmoptysis causes 

a) cell swelling b) loss of protoplasm 

c) cell shrinking d) all of these. 

ix) Substances which help to form foam is 

a) Antifoaming agent b) Alkali 

c) Collector substance d) Glycerine. 

x) Intracellular and extracellular product recovery includes 

all the same steps but intracellular product recovery 

requires an additional step which is  

a) Purification b) Formulation 

c) Cell disruption d) Solid liquid separation. 

xi) Psedomonas putida is used for   

a) Bioremediation b) Bioaugmentation 

c) Bioleaching d) Biopesticides. 

xii) Size of the particle separated in ultrafiltration is 

a) 0·001-1 mm b) 0·02-2 µm 

c) 0·001-10 µm d) 0·001-.1 µm. 
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xiii) Aspergillits oryzae can produce 

a) a amylase b) protease 

c) both of them d) none of these. 

xiv) Protease can be stabilized by adding salts of 

a) Na  b) Ca 

c) k  d) A I. 

xv) Enzyme  

a) Penicillin amylase  

b) Penicillanase 

c) amylase  

d) invertase  

is not an important immobilized enzyme. 

xvi) A modification of stirred tank bioreactor is  

a) Cup reactor b) Tumbler reactor 

c) Basket reactor d) tower reactor. 

xvii) Granular activated contactors involve  

a) preliminary   

b) primary 

c) secondary 

d) tertiary  

treatment of waste water. 

xviii)  Takadiastge is produced from  

a) Aspergillus oryzae b) Azotobacter vinelandii 

c) Acetobacter aceti d) none of these. 
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GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following. 3 × 5 = 15 

2. a) What are the disadvantages of microbial enzyme 

production ?  

 b) How are the alginate beads formed in the process of 

cross linking ? 2 
1
2  + 2 

1
2   

3. Describe the industrial application of immobilized enzymes. 

4. Write a short note on any one of the following : 

 a) fluidized bed bioreactor 

 b) air lift bioreactor. 

5. Write the advantages of bioleaching. 

6. What are the advantages and disadvantages of single cell 

protein ? 2 
1
2  + 2 

1
2   

7. Define biofilm. What are the disadvantages of biofilm ? 

8. Write the biomolecular reaction of As removal in E.coli. 

GROUP – C 
( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

9. Describe the methods of improvement of industrially 

importnat microbial cultures. What are the different steps of 

industrial fermented product recovery ? 7 
1
2  + 7 

1
2   
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10. What are the different methods of enzyme immobilization ? 

Briefly describe each of the methods. What are the specific 

advantages of enzyme immobilization ? 1 + 9 + 5 

11. a) Briefly describe the fermentation process ? 

 b) Name some industrially important enzyme and their 

producers. 

 c) Write a short note on kojic acid. 5 + 5 + 5 

12. a) Explain composting and its mechanisms. 

 b) What is vermicomposting and its advantages ? 

 c) Why microbes are the scavengers in bioremediation  

( give example ). 

 d) What are the four major processes under the tertiary 

treatment ? 5 + 3 + 3 + 4 

13. a) Derive Monod equation. 

 b) Draw a typical bacterial batch culture growth curve. 

 c) Define fed batch culture and continuous culture. 

 d) What are chemostat and turbidostat ? 5 + 3 + 3 + 4 



http://qpaper.w
but.ac.in

 CS/B.Sc(H)/BT/SEPARATE SUPPLE/SEM-5/IBT-504/2011 

SS-28 7 [ Turn over 

14. a) Describe the process of monoclonal antibodies by E.coli. 

 b) How is it important for the treatment of cancer cells ?  

    10 + 5 

15. a) What is the source of energy in our universe ? 

 b) Write a short note on energy rich crops. 

 c) Describe the production of Biomethane with proper 

diagram and biochemical reactions. 2 + 3 + 10 
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