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Science in Motion

Juniata College


Clean Up Your Act!
Teacher Notes
Materials:

Ethanol (95%) – as purchased


Essential Oil – natural oils



Sterile Nutrient Agar Plates – follow instructions on agar bottle for preparation


Sterile Cotton Swabs – purchase


Sterile Paper Disks – hole punch circles out of filter paper and autoclave the disks 




at 250°F (121°C) for 45 minutes


Biohazard Bag – purchase



Broth Cultures – purchase K-12 acceptable bacteria (can purchase from Presque 




Isle Cultures)


Mouthwash – any varieties that you want to use



Oils :  You can use just a mixture of Olive Oil and Vegetable Oil, but it will have 




a different consistency.

· Crisco – may substitute Palm Oil or Hydrogenated Soy Bean Oil

· Olive Oil – use regular Olive Oil, not Extra Virgin Olive Oil

· Beeswax – you may substitute wax beads
Thermometer – must be able to reach 100°C.

Magnetic Stir Bar – at least 1 inch
I: Hand Sanitizer


Guiding Questions:

Please answer the following questions before beginning the lab.

1. Have you ever used a hand sanitizer?  If so, why?

People usually use a hand sanitizer because they believe it will kill more of the bacteria on their hands rather than using soap and water to wash away the bacteria.
2. Is hand sanitizer an antibiotic, an antiseptic, or an antibacterial agent?

A hand sanitizer is geared to kill bacteria only on the surface of the body, so it is classified as an antibacterial agent.
II: Bacterial Inhibition


Guiding Questions:

Please answer the following questions before beginning the lab.

1. Why are we testing more than one antiseptic against more than one type of bacteria?
In a scientific experiment, it is beneficial to alter a variable multiple ways to see how the reaction/experiment responds for comparison.  The same is true here.  For one type of bacteria, different antiseptics can be tested and compared to see which are more effective.  The reverse is also possible to use the same antiseptic but to change the type of bacteria.
2. Why is it important to use a control in an experiment?

A control exists as a comparison against the variables that a researcher is changing in an experiment.  It allows the researcher to see what occurs without alteration to the variable.

   Procedure and Data:

Part B:  Inoculation of the Plates

1. The sterile nutrient agar plates need to be at room temperature before inoculating with bacteria.  Remove from refrigerator 1 hour before the lab.
2. Make sure the students do not open the agar plates prematurely or keep them open.  If they do, this will contaminate the plate.  
3. Demonstrate for students how to use aseptic technique to inoculate the plates with bacteria.

4. Students should work in pairs for this step.  They may each do their own set of plates, but one student should hold the broth culture while the other inoculates his/her plate.

Part C:  Antiseptic and Antibacterial Agents

1. Warning:  Students must be careful that the flame from the burning forceps is completely out before they dip them back into the beaker of ethanol, or the beaker will ignite.

2. When students are finished with their plates, the plates should be resting on their lids – not their bottoms.  This is how they should be placed in the incubator as well.  This helps to prevent cross contamination due to moisture that could accumulate on the lid and run.  

Part D:  Measurement and Interpretation of Results

1. The plates should still be kept on their lids.  Have students observe and take measurements of their plates from the bottom.  
Disposal and Clean-Up

1. All cotton swabs and nutrient agar plates with bacteria should be placed in the biohazard bag.  The bag needs to be autoclaved at 250°F for 45 minutes to kill the bacteria.

Table 1.  Staphylococcus epidermidis (Example Only – individual results may vary)
	Quadrant
	Substance on Disk
	Zone of Inhibition (mm)

	1
	Control
	6 mm

	2
	Listerine
	15 mm

	3
	Scope
	60 mm

	4
	Hand Sanitizer
	21 mm


Questions:

1. Which substance caused the greatest inhibition of bacteria growth? 

This may change depending on what antiseptics are used.
2. Why are some substances more effective against either Staph epi or E. coli? 

Antiseptics are designed to kill microorganisms on the outer surface of the body.  E. coli mainly grows in the intestinal tract of organisms, whereas Staph epi grows on the skin.  Therefore it would be expected that Staph epi would be more affected than E. coli.  
3. Why must scientists continuously search for new substances to fight against bacteria?

Bacteria are constantly mutating and adapting to become more resistant to substances that would be lethal to them.  
III:  Saponification of Fatty Acids


Guiding Questions:

Please answer the following questions before beginning the lab.

1. What makes soap soap?

Soap is a substance which creates emulsions when mixed with water.  Emulsions resulting from soaps are called micelles, and they have a polar head and a non-polar tail.  These micelles can form around particles of dirt and oil which then become soluble in water. 
2. What components make up soap?

Soap is made of fats and oils that contain triglycerides and a strong base.  The reaction that results is called saponification.
  Procedure:

1. NaOH is extremely harmful to skin and clothing, and students need to be very careful handling this chemical.  Have students rinse immediately if they come into contact with it.
2. Have students use caution when removing the beaker with hot oil from the hot plate.  Students must turn the hot plates off immediately, so that the hot plate/stirrer will begin to cool for the next part of the lab.
3. Making sure the mixture reaches trace is one of the most challenging parts to this lab.  Trace means that if you drizzle a little of the mixture across the surface, it will leave a faint pattern without sinking immediately back into the mixture.  This may take 15-20 minutes.  Tell your students to be patient.

4. After the soap has been poured into the molds, it needs to be kept warm until the reaction has completed.  You do not have to use a heating pad.  Any heating device should work.
5. After 24 hours, the soap can be removed from the molds, but students should not use it for two to three weeks.  The soap is firm to the touch, but it needs to finish curing.  The longer the soap sits, the harder and milder it will become.

Questions:

1.  What is saponification?

Saponification is a chemical reaction in which an ester reacts with a strong base to produce a carboxylic acid salt (soap) and an alcohol (glycerol).
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2. Why does the soap need to set for three weeks? 

The saponification process mainly takes place over night, but the reaction may not have come to completion.  By allowing the soap to set for three weeks, the excess water will evaporate and the lye will no longer be caustic.  If the soap is used earlier, it may be more drying to your skin.
3. Is antibacterial soap or regular soap better?
Antibacterial soap and regular soap have the same properties of creating emulsions in water to encase the oil and dirt to be washed away.  Antibacterial soap obviously contains an antibacterial agent to kill bacteria, but it is non-discriminatory between the bad and the good bacteria on your skin.  Also continuously washing antibacterial agents down the drain can contaminate our water and the soil.  This gives bacteria more opportunities to adapt to become stronger.
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