			CONCEPTS

SciEd: Microbiology
Lab: 10508
Scriptwriter Name: Nicola Chamberlain

1. Enrichment Cultures for Bacterial Growth: Concepts

1.1. Bacteria are able to inhabit almost every environment on Earth…from desert tundra to tropical rainforests.
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1.2. This ability to colonize vastly different niches is due to their adaptability and vast metabolic diversity, which allows them to utilize a wide variety of molecules for energy generation.

1.3. It is this massive array of diversity which leads to the phenomenon that less than 1% of the bacterial species on the planet are considered “culturable”…and these are only possible due to an understanding of their specific metabolic and environmental needs. 

1.4. Performing manipulations of media and environment in the laboratory not only allows researchers to experiment to find the optimal conditions for culturing a species of interest, but it also enables enrichment – the process of changing conditions to select for specific species from a mixed culture. 

1.5. Some microbial species are generalists, and able to tolerate a wide variety of states or environments. Such organisms may grow readily under laboratory conditions. But they may also be prevented from growing if given an extreme habitat – which can help if the goal is to enrich for organisms from a mixed culture which are tolerant to this condition.

1.6. Fastidious organisms can be culturable, but only when specific conditions are met. Neisseria or Haemophilus species, for example, require media containing partially broken-down red blood cells and a high carbon dioxide concentration…which may also discourage the growth of other species.

1.7. Extremophiles are named for their preference for extreme conditions – such as very low or high temperatures…reduced, or oxygen absent conditions…or in the presence of high salt. These conditions are likely intolerable to most other microbes. 

1.8. To further enrich for an organism of interest, some media types contain indicators which give insight into the metabolism of the organism. Mannitol Salt Agar inhibits the growth of organisms sensitive to high salt. Gram negative bacteria typically cannot survive…but the Gram-positive Staphylococcus genus are able to thrive.

1.9. In addition, the MSA agar indicates any colonies able to ferment mannitol – because the acid by-products of fermentation will turn the methyl-red indicator in the media to a bright yellow. This can allow for more specific selection of a species.

1.10. Another common enrichment medium, Eosin Methylene Blue, contains eosin and methylene blue dyes which are toxic to gram positive organisms. It also contains lactose, and bacteria on these plates which can ferment this will produce acids that lower the pH…encouraging dye absorption. These colonies take up large amounts of pigment and appear dark and metallic.

1.11. In this lab, you will grow four different test organisms across three different media conditions, and then under aerobic versus anaerobic conditions, before observing their development.











