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I. Answer any FOUR of the following					      	         3×4=12
1. What is a Bioreactor? List the basic objectives of its design.
2. Write a short note on Rheological properties of fluids. 
3. What is Solid State Fermentation? List its advantages and disadvantages.
4. Write a short note on protein based contaminants in fermentation processes.
5. Give a brief note on validation of fermenter.
6. Write a note on the analysis of fermentation products.

II. Answer any TWO of the following					      	         5×2=10
7. What is HPLC? Write its principle and applications. 
8. Discuss the design of agitators and spargers for fermenters.
9. Give the principles of Bradford and BCA methods of protein estimation.

III. Answer any TWO of the following					      	        10×2=20
10. Explain the construction of Bubble column and Fluidized bed reactor.
11. Discuss in detail Evaporation, Drying and Crystallization in downstream processing.
12. Describe the technique of measurement of temperature, pH and DO in a bioreactor.
.









IV. Answer the following					      	     		         8×1=8
13. A type of flat panel cultivation system is commonly used for the production of single cell protein (SCP) by purple non sulphur bacteria. This consists of a rectangular translucent tank and a perforated pipe mounted at the base. Air volume of 3–4 L per Litre of reactor volume is sparged per minute in generating a high hydraulic turbulence. The panels receive direct sunlight at one side that were installed perpendicular or inclined. 

a. Identify the cultivation system.						1M
b. With a neat labelled diagram describe the working principle.		5M
c. List its advantages and disadvantages.					2M
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