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Experimental Techniques:  Working with Bacteria


Bacteria and other microorganisms are ubiquitous, which means that they are everywhere.  They coat our skin, the walls, floor, furniture, and are even suspended in the air.  It is important to take the ubiquity of microorganisms into consideration when experimenting with bacteria, or else you will find that your results will be contaminated by bacteria in the environment around you.


If bacteria are everywhere, can things be made sterile (free of bacteria)?  The best way to sterilize an item, whether it is a surgical tool or media for working with bacteria, is with an autoclave.  An autoclave is essentially a giant pressure-cooker that heats to 121˚C (250˚F) and increases the pressure to 15 psi for thirty minutes to one hour.  These extreme conditions are necessary to kill most microorganisms that are in the environment. Here are some more hints to help you cut down on contamination when working with microbes:

· Always wash hands before and after working with bacteria and anytime you get some on your skin (if possible wear gloves).

· Most of the tools that scientists use, such as culture loops, are pre-sterilized.  When working with these tools, it is important to not place them on the bench top, especially if they are going to be re-used for the same culture.  Never use the same tool for two different cultures.

· Try to keep the loop suspended in the air (which is not sterile either, but has less bacteria than must surfaces).  

· Keep in mind where you are breathing.  Try not to breath on anything that is sterile, such as your loop or a culture plate.  

· When using plates of solid bacterial media, slightly lift the lid.  Slide your loop under between the lid and the plate.  The lid will help to prevent contamination from bacteria in the air.

· When you are finished with your tools and culture plates, dispose of them in a bag designated for autoclaving.  The autoclave will kill the bacterial that you were working with and will prevent them from escaping into the environment.

One of the most basic and important techniques used when working with bacteria is streaking for isolation.  This is a technique will allow you to isolate individual colonies of bacteria from mixtures of different bacteria.  

Using a sterile loop, spread bacteria on a plate in a zigzag pattern as shown in the figure below.   Remove the loop and replace the cover on the plate.  Get a new disposable loop.  Turn the plate make one streak from 1 to 2 and then streak 2 in a zigzag pattern.  Repeat this two more times (as in 3 and 4, below).  

The goal of these streaks is to move individual bacteria so that they are far away from other bacteria on the plate.  When these isolated bacteria are then allowed to grow, they form colonies.  Since these colonies are descended from a single bacteria, the entire colony should contain bacteria of the same type.
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