Name ___________________________________   Date _____________  Period ______

Regents Biology Laboratory Investigation

BACTERIAL CULTURE TECHNIQUES
Background Information


Bacteria are all around us, on us, and even in us.  We would not be able to live without many types of bacteria, though there are certain species that can make us sick or even kill us.  Recall that there are two domains of bacteria:  Eubacteria and Archaebacteria.  The main difference (though there are many others) between these two domains is the material that makes up the cell wall.  In the next lab in this series, however, you will discover that there are many differences in cell wall structure even within these domains!

When we think of bacteria, we often used adjectives such as “simple,” “lower organism” or “primitive.”  While bacteria may be simpler than marmosets or mushrooms, they are certainly not primitive!  Think about it this way:  bacteria and all the other forms of life on earth have had the same amount of time – about four billion years or so – to evolve.  We know that bacteria have been around for a very long time, so just because they haven’t changed much since they evolved does not mean that they are primitive.  This simply means that they are very well-adapted to their environments, and therefore they are actually quite evolved.  Bacteria can live in hot springs, the crushing pressures on the sea floor, and there are even bacteria that eat rocks!  These little buggers are remarkably well-suited to life on earth.

This fact is why this lab works so well.  Bacteria are all over, and you will be able to see just how many different types there are by collecting them from various surfaces around the school.

Purpose

The purpose of this investigation is to learn about proper microbiological techniques, as well as the fundamentals of collecting, plating, and growing bacteria.  This lab will lead directly into the next lab, in which we will attempt to identify the bacteria that you collect using another (rather nifty) process.

Materials

PENCIL
Ethanol


100 mL beaker
Petri dish


Inoculating loop
Agar


Alcohol burner
Incubator


Parafilm
Masking tape


Hotplate
Distilled water

250 mL Erlenmeyer flask
Bullion Cube
Procedure

When working with bacteria it is important to remember that bacteria are all around us.  They are in the air, on your hands, on the lab benches, even in your nose.  As such, you must take several precautions to make sure that the bacteria that ends up on your plate is only the bacteria that you want, and not random bacteria from the air or your hands.  You must follow all the procedures below very carefully, or you will contaminate your plate!
PART I – POUR YOUR PLATE


1.  It is very important that you have nothing but your lab and your pencil at your desk, as flames and other chemicals will be used.  Make sure that loose clothing and hair is tied back.

2.  Before you do anything, fill your beaker with about 25 mL of ethanol, and dump it all over your table.  Using a single paper towel, spread the ethanol around until it has completely evaporated.  Then, using a fresh paper towel, repeat the process.
3.  Once you have cleaned your table, each student may get a Petri dish.  DO NOT open the dish.  Remember, bacteria are all around you, so opening the dish for even a moment may contaminate your plate.
4.  Put a piece of masking tape on the BOTTOM of your plate, and write your name and period on it.  

5.  Your teacher will demonstrate how to prepare the agar mixture.  When the mixture is ready, bring your flask up to get enough agar to fill the plates of your entire group.
6.  The agar will be very hot, but you must work quickly as it will soon begin to gel.  Leaving the plate on the table, open the lid as little as possible and pour in the agar.  Fill the plate a about ¾ of the way full.  Immediately close the plate.
7.  Place the plate on the tray on the bench marked with your period.  The plates will be refridgerized to help the agar gel, as well as to deter the growth of any microorganisms that might have fallen onto the plate.
PART II – COLLECT YOUR SPECIMENS


You will be using an inoculating loop to collect bacteria.  The loop is made from nichrome wire, which is very strong, heats and cools quickly, and holds its form under high heat.  It is vital that you do not EVER touch the end of the loop.  Only hold the loop by the handle.  You should also never touch the loop to anything but the specimen that you are collecting, or the agar in your Petri dish.  Do not touch it to the table, your friends, your nose, etc.

You will also need to decide whence you want to collect your bacteria.  Think of places that many people might touch, or that might be touched by only certain people (principals, secretaries, teachers, etc.).  In choosing your spot, you might want to work with your lab group to collect some “group data,” comparing, for example, the lady’s and gent’s lavatories.  You MAY NOT collect bacteria from any area of the body that is covered by clothing.  Write you choice in the space below.

I am collecting bacteria from ___________________________________________


1.  As in part I, you need to keep your lab bench clear of extraneous items, and make sure that it is clean.  If you do not remember how to clean your bench, see the procedure above.

2.  Once you have cleaned your table and all the alcohol has evaporated, you may obtain an alcohol burner.  Your teacher will light it for you when you are ready.  Please remember that alcohol is flammable, so any leftover alcohol from your bench-cleaning should be removed from the area before your burner is lit.

3.  Obtain your Petri dish from the tray marked with your period. Note that the dishes were refridgerized upside-down.  This is done to prevent any condensation from dripping on the agar.

4.  Place your dish within about 25 cm of the alcohol burner, still upside-down.  Think of this zone as the “safe zone.”  The burner will kill any bacteria in the air, and thus keep the area around it cleaner than normal.  This is the area in which you will want to work.  Make sure to tie back any loose hair or clothing, and watch what other members of your lab group are doing.
5.  When you are ready to sterilize your loop, call your teacher over to light the burner for you.  Make sure that you thank your teacher.  Cupcakes are a good way to say thank you.

6.  Hold the very tip of your loop in the flame until it becomes red-hot.  This will take a few seconds.  Once you have sterilized the tip, work your way a few centimeters down the wire, making sure the segment gets red-hot before moving on.  DO NOT get your hand too close to the flame!
Figure 1.  A three-way streak

7.  Cool your loop for 30 seconds before proceeding.  When your loop is cool, you can go collect your specimen.  Do this by simply AND LIGHTLY rubbing the loop on the surface of whatever you whish to sample.  Do not press to hard.  Work quickly, because every moment spent in the air means more bacteria are landing on your loop!
8.  You are ready to inoculate your plate.  Remember to work within about 25 cm of the flame, and to keep the cover of your dish on as much as possible.
9.  Refer to figure 1, and perform a three-way streak on your dish.  DO NOT press down at all; just let the loop run across the surface of the agar.

10.  Immediately close your dish, and place it upside-down on the bench.  Flame your loop to kill any bacteria that are left on it.
11.  Seal your dish with a piece of Parafilm.  You don’t need a very long piece; this stuff stretches like nobody’s business, and it’s defiantly more fun that several barrels of purple monkeys.

12.  Return your supplies to the bench, extinguish your burner, and place your dish, upside down, on the tray marked with your class.

13.  The trays will be incubated at 37°C (body temperature), as that is where many bacteria grow best.  You will attempt to identify your bacteria in the next lab.
Analysis
QUESTION 1:  Why must your workspace be kept so clean?

QUESTION 2:  What is the main difference between Eubacteria and Archebacteria?

QUESTION 3:  If your lab table was covered in some archeabacteria, which often live in very, very hot or otherwise poisonous environments, how do you think this lab would have been different?  Would your cleaning/sterilization techniques have worked?  Explain your answer completely!
QUESTION 4:  How do bacteria reproduce?  Would it matter if you only transferred one bacterium to your Petri dish?
QUESTION 5:  Name two things that you would have done to make this lab better.
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