IX. Microbial Nutrition and Growth


A. Four Basic Types of Growth



1. Photoautotrophs




a. What is their C source?




b. What is their e- source?



2. Photoheterotrophs




a. What is their C source?




b. What is their e- source?



3. Chemoautotrophs




a. What is their C source?




b. What is their e- source?



4. Chemoheterotrophs




a. What is their C source?




b. What is their e- source?


B. Hydrogen and Electron Requirements


1. Who requires H and e-?




a. Which of these is so abundant it never imposes restriction on an 




organism?



2. What are organtrophs?



3. What are lithotrophs?


C. Elements Required by Microorganisms.


1. List the top 5 (based on % of dry weight) elements microorganisms 



need to grow and what they are used for.




a.




b.




c.




d.




e.



2. What are the functions of the following growth factors of 




microorganisms? 




a. Amino acids -




b. Cholesterol -




c. NADH -




d. Niacin -




e. PABA -



f. Purines and Pyrimidines -




g. Riboflavin - 


D. Oxygen Requirements


1. Aerobes - give the definitions for the following:




a. obligate aerobes -




b. microaerophiles -



2. Anaerobes - give the definitions for the following:




a. obligate anaerobes -




b. facultative anaerobes -




c. aerotolerant anaerobes -


3. Reactive Oxygen Intermediates



Draw formula displayed in lecture




a. List the 3 toxic forms covered in class:





1)




2)





3)




b. What have all 3 been shown to be?



c. What are cumulative affects referred to as?


4. Antioxidant defenses




a. Cytochrome oxidase Pathway




1) What does this do?





2) How much dangerous oxygen is left?




b. List 2 naturally occurring antioxidants covered in class.




1)





2)




c. Enzymatic scavengers




1) What enzyme  is produced to detoxify the superoxide 





radicals?





2) What 2 enzymes are produced to detoxify peroxide 





anion?






a)






b)





3) How is the catalase test performed?


E. Nitrogen



1. Why is nitrogen essential for all living things?



2. How is nitrogen classified? 



3. What is nitrogen fixation?


F. Physical Growth Requirements


1. Temperature




a. Define the following:




1) Minimum -





2) Maximum -





3) Optimum -




b. List the 4 categories of organisms based on their temperature 




ranges for growth; give their minimum and maximum 




temperature ranges and normal location of growth





1)





2)





3)





4)



2. pH




a. What is pH?



b. What is the pH range of the following?





1) acidic





2) basic




c. What is the best pH range for most bacteria and protozoa?




d. Define the following





1) neutrophiles -





2) acidophiles -






a) obligate acidophiles -






b) acid-tolerant -





3) alkalinophiles -



3. Effects of water




a.  define the following terms




1) osmosis





2) hypotonic





3) hypertonic





4) crenation




b. What does osmotic pressure do to organisms and how?




c. What kind of environments are obligate halophiles adapted to 




grow in?




d. Name a potential bacterial pathogen that can withstand salt 




concentrations up to 20%.




e. What are barophiles and why do they die if they are brought to 




the surface?

G. Ecological Associations


1. Where do bacteria typically live?




a. What is the definition of this place?




b.  What is it used for?



2. What do biofilms often result in?




a. How does Quorum sensing work?




b. What can it control?




c. What can it prevent?


H. Culturing Microorganisms



1. Define the following terms




a. inoculum -




b. medium -



c. broth-




d. agar plate -




e. mixed culture -



f. streaking to isolation -




g. colony -



2. List the characteristics that are involved in determining colony 




morphology



a.




b.




c.




d.




e.




f.




g.


3. What can colony morphology be used for?


I. Culture Media



1. Give a one sentence description of the following




a. defined media -




b. complex media -




c. selective media-



d. differential media -



e. anaerobic media-



f. transport media-


J. Preserving Cultures



1. When must cultures be preserved?




a. What is used for short term storage?




b. What are two methods used for long term storage?





1)





2)


K. Bacterial Growth


1. List the 4 stages found on a growth curve and answers the questions 



about each stage.




a. 





1) What are the bacteria doing here instead of growing?




b.





1) What kind of growth is taking place?





2) What is the bacteria more susceptible in this stage?





3) What is this stage preferred for?




c.





1) What is happening to the nutrients and wastes during this 




stage?





2) How can this stage be postponed?



d.





1) What is happening to the cells here?




2) What populations have a good chance of always having 





a few live cells left?



2. Define Generation time.

Answer the following Questions


Multiple Choice: 1-11; 14-15


Fill in the blanks: 1-3, 5-7 and 10

Short Answers: 2-3, 5-7 and 11

Critical Thinking: 1-2 and 6
