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2012 

INDUSTRIAL MICROBIOLOGY 

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) In a typical biofermenter the volume of head space is 

usually : 

a) 80 % b) 20 % 

c) 60 % d) 50 %.  

ii) The bioreactor designed for solid state fermentation 

is/are :  

a) tower bioreactor 

b) forced aeration bioreactor 

c) drum bioreactor 

d) all of these. 

iii) The optimum temperature for production of bioethanol 

is  

a) 32°C b) 26°C  

c) 30°C d) 37°C. 
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iv) The bacteria employed for production of biopol is 

 a) Pseudomonas oleovorans 

 b) Pseudomonas aeruginosa  

 c) Pseudomonas putida 

 d) Ralstonia eutropha. 

v) The neutral salt used for precipitation in downstream 

processing is  

a) sodium chloride  

b) potassium chloride 

c) potassium dihydrogen phosphate  

d) ammonium sulphate. 

vi) The amino acid which is replaced by valine in protein 

engineering of α-antitrypsin is  

a) serine b) proline 

c) methionine d) aspartic acid. 

vii) High sugar concentration in citric acid production 

a) enhances citric acid production 

b) decreases citric acid production 

c) no effect on citric acid production 

d) enhances oxalic acid production. 



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

CS/B.Sc. (H)/MICROBIO/SEM-5/INM-504/2012-13 

5366 3 [ Turn over  

viii) The toxic component(s) generated during biogas 

production is/are  

a) Ammonia b) Sulphate  

c) Both ( a ) and ( b ) d) None of these. 

ix) The solvent used for recovery of penicillin is 

a) n-butyl acetate b)  Ethanol 

c) Propanol d) Methanol. 

x) The cross linker used for immobilizing enzyme is   

a) Acetaldehyde b)  Glutaraldehyde 

c) Both ( a ) and ( b ) d) None of these. 

xi) The part of a bioreactor which is used for aeration of the 

medium is 

a) Sparger b)  Impeller 

c) Shaft d) Draft tube. 

GROUP – B 

( Short Answer Type Questions ) 

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

2. What is the importance of sterilization in fermentation ? 

What are the different processes of sterilization ? 2 + 3 

3. Describe in brief the physical method of cell disruption as a 

part of downstream processing. 5  

4. What are the therapeutic applications of immobilized   

enzyme ? 5 

5. Write in brief the purification procedure of citric acid. 5 
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GROUP – C 

( Long Answer Type Questions ) 

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

6. What are the various techniques of enzyme immobilization ? 

What are the applications of immobilized enzyme ? Write in 

brief the production procedure of monoclonal antibody.  

  5 + 5 + 5 

7. Describe briefly the mechanism of cell disruption in 

downstream processing. Write down the purification 

procedure for penicillin production. Explain the biosynthetic 

pathway of vitamin 12B . 6 + 5 + 4 

8. How to improve strains of industrially important 

microorganism ? What is the need of strain improvement in 

fermentation industry ? How to preserve industrially 

important microganism for future use ? What are the 

procedures for inoculation of a culture ? 6 + 3 + 4 + 2 

9. What is biosorption ? How is biosorption done by 

microorganism ? Differentiate primary and secondary waste 

water treatment ? What is BOD ? 2 + 5 + 6 + 2 
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2011 

INDUSTRIAL MICROBIOLOGY 
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) Size of the inoculum to be added in an atypical 
fermentation yeast is 

a) 11% - 16% b) 20% - 23% 

c) 0·5% - 1% d) 1% - 10%. 

ii) Vinegar contains acetic acid in which proportion ? 

a) 4% b) 8% 

c) 12% d) 34%. 

iii) An industrial important enzyme improved by genetic 
engineering is 

a) α  amylase b) Protease 

c) Lipolase d) Pectinase. 
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iv) Disadvantage of immobilized enzyme is 
a) stable 
b) can be reused again 
c) the products are enzyme free  
d) loss of biological activity during immobilization. 

v) Biopolymer is obtained from 
a) Bacillus megaterium b) Bacillus subtilis 
c) Pseudomonas peutida d) none of these. 

vi) Superburg was a name coined for organisms engineered 
for   

 a) antibiotic production  
 b) probiotic production 

c) hydrocarbon degradation 
d)  enzyme production. 

vii) Antibiotics tend to be 
a) primary metabolites  
b) secondary metabolites 
c) tertiary metabolites  
d) quaternary metabolites. 

viii) .................. are microbially produced and can serve as 
gelling agents. 
a) Amino acid b)  Biopolymers 
c) Lipids d) Polysaccharides. 

ix) Non-biological foreign chemicals are 
a) Antibiotics b) Probiotics 
c) Prebiotics d) Xenobiotics. 

x) SCP is hazardous for human consumption due to the 
presence of 
a) nucleic acid b) protein 
c) amino acid d) none of these. 
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xi) Aspergillus niger is used for 

a) organic acid production 

b) enzyme production 

c) both (a) and (b) 

d) none of these.  

xii) Industrial production of Vitamin B12 is from 

a) Propionibacterium sp 

b) Pseudomonas sp 

c) both (a) and (b) 

d) none of these. 

GROUP – B 
( Short Answer Type Questions ) 

            Answer any three of the following 3 × 5 = 15 
2. What are the sources of biomass ? How to produce ethanol 

from biomass ? 

3. What are a working stock and a primary stock ? What is 
liophillization ? Why is liophillization technique preferred for 
maintenance of industrially important microorganism ?  

  2 + 1 + 2 

4. What are the differences between batch and continuous 
cultures ? What is multi-enzyme reactor ?  3 + 2 

5. Write short notes on any two of the following : 2½ +  2 ½  

 a) Retting of juice 

 b) Biofilms 

 c) Bio-surfactants 

 d) Solid substrate fermentation.  

6. Briefly describe the physicochemical standards used in a 
bioreactor. 

7. Briefly discuss "Recovery and purification of enzymes". 
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GROUP – C 
( Long Answer Type Questions ) 

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

8. What is downstream process ? Explain the steps of 
downstream processing. 3 + 12 

9. Define the term "enzyme". How will you classify enzymes ? 
Describe the ways by which protein engineering of enzymes 
are done. 2 + 3 + 10 

10. Describe a vermicompost unit with suitable diagram. Define 
bioleaching. Describe ex situ and in situ processes of 
bioleaching. 6 + 2 + 7 

11. What are the basic differences between biological and 
chemical pesticides. Define the following : Biosorption, 
bioaugmentation. Write notes on use of BT as bioinsecticide. 
How does viral insecticide work ? Give example of a fungal 
insecticide. 3 + 2 + 2 + 3 + 4 + 1 

12. Define solid substrate fermentation. What are the advantages 
and disadvantages of this ? What type of bioreactors are 
suitable for this fermentation ? Describe one commercially 
important product formation by this process. 2 + 6 + 2 + 5 

13. What are the microbial biopolymers ? State about the 
compositions of bioplastic. Briefly describe the bioplastic 
production in Ralstonia eutrophia. What role is played by 
amylase in textile industries ? 3 + 3 + 6 + 3 

============= 
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INDUSTRIAL MICROBIOLOGY 
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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) The plasmolysis causes  

a) cell rupture b) cell swelling 

c) cell shrinking d) all of these. 

ii) Which enzyme is not an important immobilized    

enzyme ? 

a) Penicillin amylase b) Penicillinase 

c) Amylase d) Invertase. 
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iii) Non-renewable or polluting energy sources are 

alternatively termed as  

a) Brown energy b) Green energy 

c) White energy d)  Black energy. 

iv) Which of the following have NOT been used in various 

bioconversions ? 

 a) Unicellular bacteria b) Actinomycetes 

c) Yeasts d)  Viruses. 

v) Agar, which is the solidifying agent in many bacterial 

culture media, is part of the cell wall of which algal 

division ? 

a) Chlorophyta b)  Chrysophyta 

c) Phaeophyta d)  Rhodophyta. 

vi) Tetracycline is produced by  

 a) S. aureus b) S. cremoris 

 c) S. aureofaciens d) S. mutans. 

vii) Corn steep liuor is used as 

a) carbon b) nitrogen 

c) phosphorous d) anti-foam agent. 

viii) Logarithmic phase of culture can be maintained for long 

time in 

 a) batch b) fed-batch 

 c) continuous d) seed culture. 

ix) ................... media is ideal for nourishment of seed 

culture. 

a) Complex b)  Defined 

c) Semi-synthetic d)  Differential.  
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x) Molasses is the by-products of 

a) paper industry b)  sugar industry 

c) soap industry d)  none of these. 

xi) Which microbes is used for lactic acid production ?  

 a) A. niger b) R. oryzae 

 c) B. subtilis d) S. pombe. 

xii) Phenyl acetic acid is a precursor in 

 a) alcohol b) vitamin 

 c) penicillin d) citric acid production.  

GROUP – B 
( Short Answer Type Questions ) 

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

2. What are the limitations of immobilized cells ? 

3. What are the methods which you can employ is solid liquid 

separation step in downstream processing ? 

4. An aerobic microorganism usually contain SOD & catalase. 

True / False. Justify. 2 + 3 

5. What are the properties of industrial microorganisms ? 

6. Continuous culture is more prone to contamination than 

batch culture.  True / False. Justify. What is auxanography ? 

   2 + 3 

GROUP – C 

( Long Answer Type Questions ) 

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

7. a)  Briefly describe the various techniques for the 

maintenance of the stalks of industrially important 

strains and the methods of inoculum development using 

a preserved stalk ?   
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 b)  What features should be considered for the 

improvement of a microbial cell ? 

 c)  State the methods of improvement of industrially 

important microbial cultures. 5 + 5 + 5 

8. Explain the Downstream processing and describe various 

steps of the downstream processing. Write a short note on 

affinity chromatography. 10 + 5 

9. a) Draw a flow-chart of industrial enzyme production. 

 b)  What are the beneficial features of immobilized form of 

enzyme preparation ? 10 + 5 

10. Write the advantage & disadvantage of SSF. How can you 

design a microbial media for fermentation process ? What is 

bed-fermenter ? “Surface culture is better than submerged 

culture for growth of aerobic organism.” Justify the 

statement. Describe about fermenter with diagram.  

  3 + 3 + 2 + 2 + 5 

11. Mention the factors which should be kept in control for 

ethanol production. What is fusel oil ? Which organism can 

use lactose of whey as raw material for ethanol production ? 

Briefly describe the downstream process of ethanol 

production. What are the key features in Penicillin 

production ? 5 + 2 + 1 + 4 + 3 

============= 
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INDUSTRIAL MICROBIOLOGY 
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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) Production of .................... is an anaerobic process. 

 a) acetic acid b) citric acid 

 c) ethanol d) glutamic acid. 

ii) In affinity chromatography for antibody ligand, type of 
protein needed is 

a) hapten b) enzyme 

c) hormone d) antigen. 

iii) Penicillin production is  

 a) an aerobic process  

 b) an anaerobic process 

 c) a long process  

 d) where little oxygen is needed. 

iv) Substances those help to form foam is 

 a) antifoaming agent b) alkali 

 c) collector substance d) glycerine. 
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v) Products located within cells are 

 a) intracellular metabolites 

 b) some vitamins 

 c) some enzymes 

 d) all of these. 

vi) The relative contribution of the organisms for the 
enzyme production is higher for 

 a) plants b) animals  

 c) micro-organisms d) fishes. 

vii) Advantage of immobilized enzyme is 

 a) it is stable 

 b) it can be reused again 

 c) products are enzyme free 

 d) all of these. 

viii) Disadvantage of immobilized enzyme is 

 a) it is stable 

 b) it can be reused again 

 c) products are enzyme free 

 d) loss of biological activity during immobilization. 

ix) The surface-active substances synthesized by living 
cells are 

 a) biogas b) biosurfactants 

 c) biomass d) biocatalyst. 

x) Antibiotics tend to be 

 a) primary metabolites 

 b) secondary metabolites 

 c) tertiary metabolites 

 d) quaternary metabolites. 
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xi) Superbug was a name coined for organisms engineered 
for 

 a) antibiotic production 

 b) probiotic production 

 c) hydrocarbon degradation 

 d) enzyme production. 

xii) The product distilled vinegar is so named because 

 a) the acetic acid in the product was distilled during 
its manufacture 

 b) vinegar cleaned up by distillation does not have 
any colour 

 c) the term is historic, and does not relate to current 
manufacture processes 

 d) the term refers to the source of ethanol used in its 
manufacture.    

GROUP – B 
( Short Answer Type Questions ) 

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

2. What do you know about photobioreactor ?  

3. a) What are the disadvantages of microbial enzyme 

production ? 

 b) How are the alginate beads formed by the process of 
cross linking ? 2

  

! 

1

2
 + 2

  

! 

1

2
 

4. Describe the industrial application of immobilized enzymes.  

5. What are the preservation techniques for maintenance of the 

industrially important micro-organisms ?  

6. What are the parameters for production of citric acid ?  
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GROUP – C 
( Long Answer Type Questions ) 

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

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

 b) How is it important for the treatment of cancer cells ?  
    10 + 5 

8. Describe the industrial method of large scale production of 

enzymes using microbial cultures.  

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

 b) Write a short note on energy rich crops. 

 c) Describe the production of bioethanol from bagasse with 

proper diagram and biochemical reactions. 2 + 5 + 8 

10. a) Schematically show the production of insulin in E.coli 

cells.  

 b) Briefly describe the processes of downstream processing 

of extracellular and intracellular metabolites. 

 c) Why is Zymomonas mobilis preferred for alcohol 

production ? 

 d) What are heterofermentative bacteria ? 6 + 6 + 1 + 2 

11. a) What are the advantages of continuous stirred tank 

bioreactors ? 

 b) What are the steps of operation of a bioreactor ? 

 c) Describe the process of microbial recovery of oil.5 + 5 + 5 
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