Microbiology Lab

BIOL 3250L
Antiseptic and Disinfectant Susceptibility Lab


· Antimicrobial compounds are chemical agents used to inhibit microorganisms or to kill them.  

· Bacteriostatic is used to describe an agent that inhibits the growth of microorganisms and bacteriocidal is used to describe an agent that kills them.
· Antiseptics, disinfectants and antibiotics are all types of anticmirobial compounds.  Antiseptics are compounds typically used on external living tissue, whereas disinfectants are typically used on inert surfaces.  Antibiotics are typically taken internally (oral, injected or intravenous) to control the growth of microorganisms.

·  Most antimicrobial agents work by one of the following mechanisms:

· Inhibit or destroy the cell wall (bacteria) or capsid (viruses)

· Disrupt the plasma membrane (cellular pathogens) or lipid envelope (viruses)
· Inhibit protein synthesis
· Denature enzymes
· Cause mutations
· Gram Negative bacteria have an outer membrane, which often protects them from water soluble antimicrobial compounds (i.e. the compounds that do not disrupt lipids). So they are often more resistant to antimicrobial compounds.   
There are several methods used to test the effectiveness of antimicrobial compounds.  Previously you learned the Kirby-Bauer method for screening antibiotics.  A modified version of this technique is called the Disk Diffusion Method can be used to perform a simple assay for antimicrobial effectiveness. This involves dipping sterile filter paper disks in the chemical agent of interest and applying the disks to a culture that has been spread on a plate of agar media.  You will use this method today in lab.  One drawback to using this method is that it is not an effective method for testing large molecular weight compounds or compounds that are not miscible in water.  This is due to the fact that the method relies on the ability of the compound to diffuse from the disk across the agar.  Compounds that do not dissolve well in water won’t diffuse well and the larger the molecular weight of the compound the less it will diffuse through the agar.  Despite these challenges it is a very simple technique that can be used to screen water soluble compounds that are small enough to diffuse effectively.  

Protocol (per person)

Obtain the following:

1 nutrient agar plate

1 filter paper disk

1 culture (assigned); Either PA, or SA, 

1 sterile swab

1 container of chemical agent (your choice)

1 pair tweezers (share with your neighbor)

1 glass petri dish containing ethanol
Day 1

1. Label your plate:  initials, date, chemical agent, organism

2. Swab your plate with your culture.  Make sure you cover your entire plate.

3. Dip your tweezers in ethanol and quickly pass them through the flame to sterilize.  Avoid holding them in your flame as you don’t want them to become too hot.

4. Using your tweezers, dip your filter disk half way into your chemical agent and tap the excess off of the disk.

5. Place the disk on the center of the agar plate where you swabbed your culture.  Gently tap it into place using the tip of your tweezers.  
6. Cover your plate and incubate at 37 degrees C upside down.

Day 2

1. Find the zone of inhibition around your filter disk.  Since you dipped only ½ of your disk into the solution then you may not see a uniform zone around the disk.  Find the side of the disk that is likely to be the side that you dipped (the side with the greatest zone). 

2. Measure the zone from the edge of the filter paper to where growth begins on the side of the disk with the greatest zone of inhibition (measure in mm).  
3. Look up the active ingredients in your chemical agent and find the molecular weights of each compound.  

Results

Trade name of Chemical agent ____________________________
	Active ingredient(s) in chemical agent
	Molecular weight of active ingredient(s)
	Is your compound water soluble? (yes or no)

	
	
	

	
	
	

	
	
	


Zone of inhibition: __SA:_______________________PA:_____________________

Describe the mode of action of your chemical agent(s). For example, how do they work to inhibit the growth of the microbe or kill the microbe. You can find this on the web or in your textbook.  

Class data

	Chemical Agent
	SA (zone mm)
	PA (zone mm)

	_______________


	
	

	
	
	

	
	
	

	
	Avg._____
	Avg._____

	_______________


	
	

	
	
	

	
	Avg._____
	Avg._____

	_______________


	
	

	
	
	

	
	Avg._____
	Avg._____
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	Avg._____
	Avg._____


Which agent produced the greatest zone of inhibition?

How does the molecular weight of the compound affect the size of the zone of inhibition?

If one compound produces a smaller zone of inhibition than another does that necessarily mean that the one with the smaller zone is less effective than the one with the larger zone? Explain your answer.  
Which organism (SA or PA) appears to be more resistant to antimicrobial compounds?  Why is this organism more resistant?
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