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Bacteria Lab 02

Name: 
____________________________
    Period: 
    Date: ______
Assign#:  _____  

Experimenting With Substances That May Inhibit Microbial Growth
Introduction:
Microbes (bacteria and fungi) occur in enormous numbers and species in all ecosystems of our Earth.  They play an important role in our nutrient cycle as decomposers, in food and drug production, and in the functioning of our bodies.  A small percentage, however, are human pathogens and many people have died as a result of bacterial and fungal infections. An understanding of hygiene and sanitation played a large role in minimizing microbial infection. Since Fleming discovered the antibiotic qualities of Penicillium in 1929, the death rate from microbial diseases has plummeted.  Since then many other substances have been tested and found to have antibiotic qualities.  Other ways of inhibiting microbial infections have been practiced in food preparation.  For example, the extensive use of spices in tropical countries or the age-old methods of curing and drying meats help prevent food spoilage caused by microbes. Lastly, wounds or sores are treated with antiseptics and contaminated surfaces with disinfectants, chemicals that inhibit or destroy the growth of microbes. Yet, some people still die of infections, some foods still spoil, and some sores still fester. Multiple factors must therefore influence the effectiveness of these different antimicrobial agents.  Some are: the sensitivity of the microbe, the nature and concentration of the antimicrobial substance and its pH, and the time the disinfectant is in contact with the microbe.

Purpose of this lab:  What is the purpose of this lab?  Consider the background information offered in the above introduction.  What questions come readily to your inquisitive mind?  Read through the Materials and Procedures section to see what you have available for testing.  Now only, write a short purpose paragraph, starting with:” In this lab, we will …….”   and have it checked before you proceed to filling in the rest of the experimental design worksheet.

Experimental Design Worksheet
Purpose: (What are you hoping to learn?)

Title: 

Hypothesis: (Don’t forget to use the “if...then...because” format)

	Independent Variable:




	Treatments of I.V.  (indicate the box with the control treatment):
	
	
	
	

	# of trials/samples  for each treatment: 
	
	
	
	


	Dependent Variable 




	Constants




Materials:

Per Team: 1-5 large or medium petri dishs with lid and nutrient agar, tweezers. wax pencil, ruler
Bottles with a variety of antimicrobial solutions and one with sterile (distilled) water in which disks of filter paper are soaking, alcohol pads, 1 vial with the E. coli bacteria culture, , sterile loops, tape,
disks of antibiotics; Erythromycin, Neomycin, Penicillin, Ampicillin. 
** Escherichia coli is a normal inhabitant of the intestines of vertebrates that is rod shaped, gram-negative, non spore forming. The E. coli strain K12 we use here is not pathogenic.
Procedures:

1. Wash your hands carefully and dry them.
2. Prepare the Petri Dish

•   Either  a) Using a wax pencil, carefully divide the outside of the bottom of a large closed petri dish into four sections, use a ruler, as shown in Fig 1a, and number them in small letters one through four.  Also write in small letters your group’s initials and period’s number on the outer edge of the dish.  ( keep dish closed.
•   or  b) Using a permanent pen or a wax pencil, carefully divide the outside of the bottom of small closed petri dish into three sections, as shown in Fig 1b, and number them 1 through 3 three.  Write small!!!!  Also write in small letters your group’s initials and period’s number on the outer edge of the dish. ( keep dish closed!
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3. Inoculate the Petri Dish
• Using a sterile loop, remove a loop full of liquid and bacteria from the vial of E.coli. Lift the top of the petri dish just enough to admit the sterile loop. Spread the solution evenly around the surface of the agar by quickly shaking the flat surface of the loop back and forth across the plate surface, giving the plate a couple of quarter turns. Replace the lid. Dispose of the loop in a container of bleach.

4.  Apply the Antimicrobial Agents and Antibiotic to the Agar

• Choose your 2 antimicrobial agents they will be put on sections 1 and 2. Carefully obtain a disk soaking in the distilled water. This will be put on section 3 as the control. You will be given a disk with a certain antibiotic. Place it on section 4. Record your substances on your data table. Indicate your control with a “C”.  Go to the station for Agent 1.  Wipe the tweezers with an alcohol pad. Remove the paper disk from your chosen Agent 1 (antimicrobial agent or sterile water) dish. Touch the paper disk gently on the edge of the container to remove the excess liquid. Lift the top of the petri dish just enough to add the paper disk.  Place the disk directly on the agar over the place where you marked the number 1.  Replace the lid immediately.  Re-wipe the tweezers with an alcohol pad, and repeat these steps for substances 2, 3, and 4.  Now, seal the edges of the dish with 3-4 small pieces of tape.  

( Important Notice:  You must minimize the chances of contamination of your agar by lifting the lid  for as little time as possible.  Also, do not breathe directly into the opened petri dish.

5. Incubate the Petri Dish(es) 
• Place the dish upside down in an area designated by your teacher. The upside down position is necessary so that any liquid that collects will drip down onto the cover and not collect on the surface of the agar, obscuring the results The dishes will be incubated at 37o Celsius.

Wash your hands and utensils carefully and dry them. Return the materials where you found them. Spray down the work table with 70% ethanol and wipe with a paper towel.


6. Observe the Growth of Bacteria

• Measure in cm the diameter of the bacteria-free area including the paper disk. See example in Figure 2.  Record the date of the observation, draw what the petri dish looks like, and record the results and additional observations in the Data Table.

Data table: _____________________________________________________________

	
	
	Diameter. of area of inhibition (mm)
	

	Date:
	Drawing
	Agent 1

_____
	Agent 2

_____
	Agent 3

_____
	Agent 4

_____
	Notes

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Graph: 

From the data above, use MS Word to design a graph of the final observation day’s results. Show the bacteria-free area of inhibition in centimeters for each of the 3 or 4 substances.  Use a different color for each of substances and make a key. 

Discussion/ Conclusion: Answer on a separate sheet of paper.
1. Which substance was the most effective against bacterial growth?  Use your data to support your answer.  Be specific!!!!

2. Which substance was the least effective against bacteria growth?  Use your data to support your answer.  Be specific!!!

3.   One of your sections served as a control.  Explain the value of a control in general, and specifically, the value of the control you chose.

4. What two things does the nutrient agar provide for the bacteria?  HINT:  Think back to the essential requirements for life.

5. Did your data support or refute your hypothesis?  Explain.

6. What questions have arisen for you as a result of this lab.  How could they be tested?

7. Describe the application and/or connection of this lab to scientific issues and or problems. In other words, describe to what extent the information you gathered in this experiment could be useful in "the real world"?

8 
A.  Do the concepts and content of this lab fall into the discipline of life sciences?  If yes, what sub-disciplines apply (for example, biology, physiology, microbiology, ecology, anatomy, biochemistry)?  Explain how they apply.  (Consider the introduction, results, and the discussion).  For instance:  “Ecology, because bacteria are found all over the world, in all different ecosystems.”

B.  Do the concepts and content of this lab fall into the discipline of physical sciences?  If yes, what sub-disciplines apply (for example, geology, astronomy, meteorology, physics, chemistry)?  Explain how they apply. (Consider the introduction, results, and the discussion). 

9.  Describe the rate of growth of the bacterial colonies on your petri dish.  Did they continue to grow at a constant rate during all the days you observed them, or did the rate of growth speed up or slow down during the last two or three days of the experiment? Why?  Be specific in your answer by using your results to support your statements.
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Fig. 1a) For large petri dish





Fig. 1b) For small petri dish











Figure. 2
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diameter of bacteria-free area 








