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Fig. 5.2 The main types of energy-capturing metabolism 

Like most other photosynthetic bacteria, purple bacteria do not produce oxygen, because the reducing agent (electron donor) involved 

in photosynthesis is not water . In some, called purple sulfur bacteria, it is either sulfide or elemental sulfur. The others, called purple 

non-sulfur bacteria, typically use hydrogen.  

Plant photoautotroph- uses water as a 

reducing agent 

Microbial Metabolism 
• Autotrophy versus heterotrophy 

• Chemo- versus Photo- 
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A black smoker in the Atlantic Ocean 

A black smoker or sea vent is a type of 

hydrothermal vent found on the ocean 

floor. They are formed in fields hundreds 

of meters wide when superheated water 

from below Earth's crust comes through 

the ocean floor. This water is rich in 

dissolved minerals from the crust, most 

notably sulfides. When it comes in contact 

with cold ocean water, many minerals 

precipitate, forming a black chimney-like 

structure around each vent. The metal 

sulfides that are deposited can become 

massive sulfide ore deposits in time. The 

water at a vent can reach 400 °C (752 °F), 

but does not usually boil at the seafloor 

because the water pressure at that depth 

exceeds the vapor pressure of the 

aqueous solution. The water is also 

extremely acidic, often having a pH value 

as low as 2.8 — approximately that of 

vinegar. Each year 1.4 × 1014 kg (370 

trillion gallons) of water is passed through 

black smokers. Many think that life on 

earth started in these vents-Arachae 
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This video shows and describes more about the vents.   

http://www.youtube.com/watch?v=XotF9fzo4Vo&feature=related 

Europa,  with a surface temperature of -260C has liquid ocean which could 

Support life.  This observation (liquid ocean) coupled with chemoautotrophs opens all 

kinds of possibilities for life in space. 

http://www.youtube.com/watch?v=XotF9fzo4Vo&feature=related








Fig. 5.11The reactions of glycolysis  

Production of  2 X NADH+ H+ 

Production of 2 pyruvic acids 

Key elements associated with various 

types of bacterial fermentation when 

starting with glucose as a food source   

I assume that you have already 

been through glycolysis in several 

courses and therefore I will not 

repeat it , in its entirety, in this 

course 

http://www.youtube.com/watch?v=mgH_-

spn-ew 
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Fig. 5.13 Homolactic acid fermentation 



Acid/Alcohol Fermentation Pathways 

Fig. 5.12 Fermentation Pathways 

Know the various types of bacterial fermentation 



A positive (yellow) mannitol-fermentation 

Mannitol fermentation is often used in bacterial 

identification-  



Chemiosmosis 



Final electron acceptors- aerobic respiration, anaerobic respiration and 
fermentation have different final electron acceptors- video below anaerobic 
respiration 
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