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* Please answer following questions (English or Korean is fine but the keywords should be written in English)

1 Endospore's heat resistance probably is due to several factors. What are those factors? (4 points)

2 What are the toxic effects of O2? How do aerobes and other oxygen-tolerant microbes protect themselves from 
these effects? (6 points)

3 What is the unit of D-value, z-value and F-value, respectively? (2 points)

4 What are the four most frequently employed physical agents for controlling microbial growth? Give one typical 
example (e.g. a process or device) using each physical agent (4 points)

1)
2)
3)
4)

5 Calculate the mean growth rate and generation time of a culture that increases in the exponential phase from 5 x 102 

to 1 x 108 in 12 hours (2 points)

6 Describe the four phases of the growth curve in a closed system (4 points)

7 What advantage does a microbe gain by using active transport rather than facilitated diffusion? (3 points)

8 Why does peptidoglycan contain the unusual D isomers of alanine and glutamic acid rather than the L isomers 
observed in proteins? (3 points)

9 List three known prokaryotic cytoskeleton proteins and their functions (3 points)

10 Compare and contrast the cell walls of gram(+) and gram(-) bacteria (6 points)
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* Define or describe following terms (2 points each) 
11 amphipathic

12 sterilization, disinfection and sanitization

13 complex, enriched and selective media

14 poly-hydroxybutyrate (PHB)

15 VBNC

16 water activity

17 chemotaxis

18 CFU

19 teichoic acid

20 LPS

21 spheroplast, protoplast

* Fill the blank in the following figure, which is describing oxygen and bacterial growth

22 1) identify the types of microorganisms depending on oxygen in following experiment
2) indicate the presence or absence of the enzymes (SOD and catalase) for each type are shown (use symbol '+' for 
presence and '-' for absence)
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* Fill the blank in the CrossWord Puzzle (each 2 points)


