Chapter 17 Data Sheet: Respiratory pathways 

A. Citrate test: 

1. Record your data 

	Bacterium
	Color of slant
	Growth on slant
	Citrate (+/–)

	P. aeuginosa
	
	
	

	E. coli
	
	
	

	P. vulgaris
	
	
	

	E. faecalis
	
	
	


2. Why does the agar turn blue when citrate is used up?

3. How does citrate get into the cell?
4. What metabolic (cellular) pathway is citrate used in?

5. Why do the following microbes have a negative citrate test?

a. EF (aerotolerant)
 

b. EC (facultative)
B. SIM Test:


1. Record your data 

	Bacterium
	Agar color 
	H2S (+/–)
	Kovacs color
	Indole (+/–)
	Motility (+/-)

	E. coli
	
	
	
	
	

	P. vulgaris
	
	
	
	
	

	E. faecalis
	
	
	
	
	


2. Explain how H2S is produced. What metabolic processes do this?

a) Cysteine (_____________ + ________ + _______ (This is called:_________________)
b) S2O3- ( (ETC) ( ________ (This takes place during ___________________________)
3. How do bacteria produce indole? What amino acid is used? (write out the reaction)
_____________________________ ( _______________ + ______________ + _____________
4. What nutrient (metabolite) is produced for the cell after removal of these AA side chains?
Bonus: How much ATP can the cell obtain from this (assume aerobic respiration)? _________
5. How does the SIM deep detect motility?

C. Nitrate test:

1. Record your data 

	Bacterium
	Color after A+B
	Color after Zn
	NO3- reduction
	Denitrification

	P. aeruginosa
	
	
	
	

	E. coli
	
	
	
	

	E. faecalis
	
	
	
	












Indicate as + or –
2. Diagram the nitrate reduction reaction

____________ ( _____________ ( ___________________

3. What does a red color before adding Zinc indicate? 

4. What does a red color after adding Zinc tell you?

5. Why do bacteria reduce nitrate? (What metabolic process do they do this in?)

6. What is denitrification? What is its impact on the environment? 
7. What other evidence might you have observed in the test tube that suggests denitrification?
D. Oxidase test

1. Record your data 

	Bacterium
	Color of bacteria/filter paper
	Oxidase (+/–)

	P. aeruginosa
	
	

	E. coli
	
	

	E. faecalis
	
	


2. In terms of their use of oxygen (see Ch. 11), what type of bacteria are PA, EC, and EF? 

· PA:

· EC:

· EF:

3. What reaction does the enzyme cytochrome oxidase do?

_________________ ( _______________
4. Explain the apparent discrepancy between E. coli’s oxidase test outcome and its ability to do aerobic respiration (In other words, since E. coli is capable of aerobic respiration, why is it oxidase-negative?)
