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NOTE: 
Question No. 1 is compulsory. Attempt any four questions from the rest. All questions carry equal marks. Phones and other Electronic Gadgets are not allowed.
   
Q. No. 1(a):
Mark the following statements either as True or False.


(10 Marks)
a. The term single-cell protein, or SCP, describes the protein-rich cell mass derived from microorganisms.








(True / False)
b. Bio fertilizer is microbially decomposed plant part that is used as a fertilizer.
(True / False)
c. Compost are living microorganisms use to promotes growth of plants.

(True / False)
d. Biofuels are derived from inorganic matter rather than fossil products.

(True / False)
e. Toxoids are inactivated toxins, used as vaccines against the toxins produced by the pathogen.












(True / False)
f. Microbes cannot produce acetic acid, citric acid, and ethanol by fermentation.
(True / False)
g. Fermentation media contain carbon source, water, salts, and micronutrients but don’t need a nitrogen source.









(True / False)
h. Ethanol, citric acid, glutamic acid, lysine, vitamins and polysaccharides are examples of primary metabolites.








(True / False)
i. Penicillin, cyclosporine A, gibberellin, and lovastatin are examples of secondary metabolites.












(True / False)
j. Ethanol can be used as a fuel for vehicles in its pure form.


(True / False)
 (b):
Choose the correct option.







(4 Marks)

i. Industrial fermentations are typically carried out in large tanks, called.…...

a. fermenters



b. bioreactor

c. Both fermenters and bioreactor

d. none of these

ii. Metabolites produced during the growth phase of the organism, called………...

a. Primary metabolites


b. Secondary metabolites

                                   c. Tertiary metabolites


d. Quaternary metabolites

iii. Metabolites produced during the stationary phase of the organism, called………...

        a. Primary metabolites


b. Secondary metabolites

        c. Tertiary metabolites

d. Quaternary metabolites

iv. First-generation" or conventional biofuels are made from………… 

        a. Sugar




b. Starch

        c. Vegetable oil



d. All of these


Q. No. 2: 
(a) Write the scope of microbial biotechnology.



(7 Marks)


 
(b) What are the issues related to microbial biotechnology?


(7 Marks)

Q. No. 3:  
(a) Define genetically modified microorganisms (GMMs). Write their importance in microbial 


biotechnology








(7 Marks)


    
(b) What are the salient features of GMMs?




(7 Marks)

Q. No. 4:  
(a) What are extracellular metabolites? Write a detailed note.


(7 Marks)


    
(b) Differentiate primary and secondary metabolites with examples.

(7 Marks)

Q. No. 5:  
(a) Define bio-fertilizers and write different groups of bio-fertilizers. 

(7 Marks)


    
(b) How bio-fertilizers are Important?





(7 Marks)

Q. No. 6:  
(a) Describe vaccines and its types.






(7 Marks)


    
(b) Write a detailed note on subunit vaccines? 




(7 Marks)

Q. No. 7:  
(a) What is microbial mining?
Explain.




(7 Marks)


    
(b) Write the impact of microbial biotechnology on economy of Pakistan.

(7 Marks)
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