Lab #2: The Ubiquity of Microorganisms

Microorganisms are everywhere. From your skin to your clothes to the food you eat, 

microorganisms cover everything. In fact, of the 1013 cells that make up your body, 90% of 

those are bacterial in nature! Although this may sound disturbing, the simple fact is that humans 

and microorganisms have had a (relatively) peaceful co-existence for thousands of years. 

Without microbes, we would not be able to digest food properly, be more susceptible to harmful pathogens, and have an atmosphere unsuitable to life as we currently know it. 

In a setting where biological control of microbes is paramount (such as a clinical lab or site of health care or microbial research lab), the constant presence of life poses problems by causing continual contamination. As such, care must be taken to prevent accidental contamination – the carryover of unwanted microbes into undesired places. This can be done be utilizing aseptic technique – the laboratory methods used to prevent unwanted contaminants. 
In this lab, you will get a feel for how omnipresent microbes are in our world. We will be using a variety of media (singular, medium) – the material we use to grow the bacteria. In addition, you will learn how to transfer bacteria and media using aseptic techniques. 
Exercise 2.1 – Flaming glassware. 

The objective of this exercise is to learn how to use the Bunsen burner in the process of 

aseptic technique. Whenever you are using the Bunsen burner, remember the rules! Never leave a burner in use unattended; hair is to be pulled back, and remember to light within 7 seconds after turning on the gas or turn it off and start over! 

The Bunsen burner, of course, uses the heat from the flame to kill microorganisms off the surface of an instrument or glassware you are working with. As a side benefit, the burner causes an up-draft in the local air currents (remember that heat rises!) helping to prevent microbes from dropping out of the air, usually from air vents and into the bottle or tube of sterile media. 

Bunsen burners can also be used in conjunction with alcohol for sterile technique. When using this method, the alcohol (usually 95% ethanol) does the sterilizing. The burner is used to rid the instrument of any excess alcohol that might kill the sample you are working with.  After watching the video:

1. Carefully light the Bunsen burner by turning on the gas and striking the flint to create 


a spark.  Your head should be back away from the burner to prevent your hair 


from being singed should there be a flare up. 

2. Take the bottle of sterile water found on your table and unscrew the cap.  Hold the 


cap in your pinkie of the hand not holding the bottle.  
3. Quickly pass the lip of the bottle through the flame, taking care NOT to leave the 

bottle in the flame for more than a few seconds. 
4. Return the cap back to the bottle. 

5. Now practice the same procedure using an empty capped sterile test tube. 

6. Once you are proficient at this, master the next step by doing it with NO 

ASSISTANCE from your lab partner or the table top as a place to hold the caps 


or the bottles. 
Why this practice?  Because in the next few exercises, you will be transferring media from one container into another. If you use all of your two hands (one to hold the cap, the other the bottle), both of your hands are tied up and you will unable to hold the pipette. The natural reaction is to place the cap on the bench top, leaving it susceptible to contamination. Learning how to do it now will allow you to do future lab techniques more quickly, more correctly and without contaminating your media or your culture. 
Exercise 2.2: Sterilizing the inoculating loop. 

The metal wire loop on your lab table is an excellent tool for transferring bacteria from one source to another. The process of transferring bacteria from one source to a new one is called inoculation. The bacteria transferred are termed the inoculum (plural inocula). After watching the video perform the following activity.
1. Hold the sterilizing loop like you would a pencil.  In order to prevent the aerolization 


of the bacteria this loop should always be held in a horizontal position.  

2. To sterilize the loop, pass the loop slowly through the blue flame holding the loop at 

an angle, until each part of the wire has glowed orange.  DO NOT leave the loop 

in too long – the wire can melt off! 

3. Before transferring an inoculum, make sure the loop has had time to cool. A few 

seconds will suffice. If transferring to a new media plate, you can cool the loop 

by touching to the STERILE surface of the plate – just take care not to damage 

or contaminate the plate 

4. Remember not to set the loop down again, as it will no longer be sterile! 
Exercise 2.3: Aseptic transfer of liquid media. 

1. Label the tube with your last name, first initial, date, lab section and “-“.  

2. Carefully light your Bunsen burner. 

3. Remove a pipette from the canister. Do not touch the tip, as you will contaminate it! 

4. Attach the pipette aide to the pipette. Briefly sterilize the pipette tip by passing 

through the flame. 

5. USING ASEPTIC TECHNIQUE, transfer 5 ml of the Tryptic Soy Broth (TSB) 

from the bottle to an empty sterile test tube. After everyone at the table has 

finished using the bottle label it with everyone’s last names, first initials, lab 

section and Table number. 

6. We will place this in the 37°C incubator after class. IF ANYTHING GROWS, YOU 

THE NEXT LAB! This will demonstrate your ability to perform sterile 

techniques. 
Exercise 2.4: Inoculation of an Escherichia coli liquid culture. 

This is your first attempt at inoculating a culture. Take care not to kill your bacteria! 

1. Use the tube of 5ml of TSB provided for each person at the table and label it with 

your last name, first initial, lab section and E. coli. 

2. Sterilize your inoculating loop. 

3. Pick a colony from the plate labeled E. coli on your bench top.  Note any smells you 

detect when you open the plate. Take care not to contaminate the plate! To do 

this, all you need is to touch the individual colony on the plate. Each colony has 

millions of bacteria, so you do not need to see anything on the loop to ensure a 

successful inoculation. 

4. Using aseptic technique, place your inoculated loop into you test tube containing the 

media and briefly swirl around. 

5. Remove the loop, pass the tube through the flame and recap the tube. 

6. Re-sterilize the loop. TAKE CARE WHEN DOING THIS! A wet loop will splatter 

(and aerosolize any bacteria) if placed directly into the flame. Slowly move the 

loop to the flame. This allows the loop to dry before sterilizing. 

7. Label the tube and put aside. We will place this in the 37°C incubator. This serves as 

a positive control for contamination. E. coli MUST BE PRESENT IN THIS 

TUBE, OR ELSE YOU MUST ARRANGE WITH THE PROFESSOR TO 

REPEAT THIS TEST PRIOR TO THE NEXT LAB! This will demonstrate your 

ability to sterile inoculate bacterial cultures. ADDITIONALLY, THE E. coli 

PLATE WILL BE PLACED INTO THE INCUBATOR TO DETERMINE 

HOW STERILE YOU AND YOUR 
LABMATES WERE. If anything grows on 

this plate, YOU MUST ARRANGE WITH THE PROFESSOR TO REPEAT 

THIS TEST! 
 Exercise 2.5: Starting your unknown body organism. 

To better demonstrate the ubiquity of microorganisms on our bodies, you will test some external area of your body for the presence of microbes. Through the course of the 

semester, you will determine certain characteristics of your microbe, which will be stored and 

used for future microbiology labs! 

1. Each person should take one fresh TSA plate. Also on your bench are sterile cotton 

swabs DO NOT OPEN THE SWAB UNTIL YOU ARE READY TO USE IT! 
2. When you have decided what body part you want to swab, carefully open and remove 

the swab. Take care not to touch the cotton end. 


3. Dip the swab into the sterile water and swab the body part using 3-5 strokes with the 

cotton swab. 
4. Immediately and quickly swab the plate in several directions using aseptic 

techniques. 
5. Cover the plate, label it, and place it in the 37°C incubator. 
6. Dispose of the used swab in the beaker with alcohol on top of the flammable cabinet. 
Use this space to record any observations or to take any notes you would like. This is for your benefit, and will help you in studying or repeating any labs. 
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