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Antibacterial Ability of Different Mouthwashes 
 
Abstract:  
 
In the Microbiology Lab, we tested five different mouthwashes, using water as a control, to see which 
mouthwash was the most effective at killing bacteria. The two types of bacteria used were Staphylococcus 
epidermidis and Bacillus subtilis. The five mouthwashes we tested were Scope, Rembrandt, Therasol, 
Cepacol, and Listerine. In testing the mouthwashes, we mixed bacteria and agar together and placed the 
mixture onto petri plates. We divided our plates into six sections, one for each mouthwash, plus another 
section for water. After dividing our plates, we took strips of paper that had been soaked in the 
appropriate mouthwash and placed them onto our plates. We let the plates sit for twenty-four hours to 
allow the antibacterial ingredients in the mouthwashes to kill the bacteria. After one day, we went back to 
our plates and measured the “zone of inhibition,” which is the area of the plate where the mouthwash had 
killed the bacteria. The larger the zone of inhibition was, the more effective that particular mouthwash 
had been at killing bacteria. We found that different mouthwashes worked well for the two different types 
of bacteria. For Bacillus subtilis, the #1 mouthwash was Therasol, #2 was Scope, #3 were Rembrandt 
and Cepacol, and #4 was Listerine. For Staphylococcus epidermidis, the #1mouthwashes were 
Therasol and Scope, #2 was Cepacol, #3 was Rembrandt, and #4 was Listerine. We determined this 
ranking by measuring the mean zones of inhibition for each mouthwash and then determining whether the 
differences were statistically significant. 
 
Introduction: 
 
Mouthwash advertisements claim that their products kill the problem-causing bacteria that reside in our 
mouths, thus eliminating bad breath. This experiment was conducted to compare several mouthwashes’ 
abilities to kill two types of bacteria. People have been using chemicals that kill or inhibit bacteria for 
hundreds of years. Mouthwashes are a mixture of chemicals that fight to kill the bacteria that live in our 
mouths. In doing this laboratory experiment, we wanted to see which mouthwashes were the most 
effective at killing bacteria and what the active ingredients in the effective mouthwashes are. 
 
Bacillus subtilis is a non-pathogenic bacteria that is found in soils, water, and decomposing plant material 
(Dept. of the Army, 2002). The species subtilis are aerobic and catalase positive. This bacteria is a 
common source of antibiotics, including Bacitracin (Talaro, 1993). 
 
Bacillus subtilis is not of medical importance, but two of its relatives, Bacillus anthracis, the bacteria that 
causes anthrax, and Bacillus cereus, a bacteria that causes one type of food poisoning, are (Talaro, 1993). 
 
The genus Staphylococcus is a common inhabitant of the skin and mucous membranes that accounts for a 
considerate amount of human infections (Talaro, 1993). Staphylococcus epidermidis is not as dangerous 
as some of the other forms of Staph. It has a tendency to grow on prostheses or other medical devices 
used in surgery, IV’s, catheters, and other equipment put inside the body (Nightingale, 2002). A high 
percentage of strains are resistant to commonly used oral antibiotics. They are a common cause of most 
hospital-acquired infections (Harrison’s Internal Medicine, p. 884, 2002). Common infections caused by 
Staphylococcus epidermidis are eye and ear, urinary tract, heart valve, and wound infections, especially in 
diabetics or others who have compromised immune systems (Nightingale, 2002). 
 
When we made our initial hypothesis, we believed that Listerine would be the most effective mouthwash 
in killing bacteria. We justified our hypothesis on the basis that when a body piercer pierces one’s tongue, 
he/she recommends using only Listerine to clean the tongue/mouth and prevent infection. We assumed 



that body piercers know what they are talking about, so Listerine must be the best mouthwash on the 
market. 
 
To test our hypothesis, we exposed each mouthwash to two types of bacteria. After twenty-four hours had 
elapsed, we went back to lab and measured the zone of inhibition that had formed from each mouthwash. 
The mouthwashes that had killed the most bacteria, or had the largest zone of inhibition in diameter, were 
the most effective. 
 
Materials and Methods: 
 
The exact procedure we used to conduct our experiment was outlined in the lab manual given to us by Dr. 
Browder. (Browder, 2002). The bacteria we used to test the effectiveness of mouthwashes were 
Staphylococcus epidermidis and Bacillus subtilis. The five mouthwashes we tested were Scope, Listerine, 
Cepacol, Rembrandt, and Therasol. We used water as a control group to which we compared our results. 
Because bacteria are present in the air we breathe, we had to use sterile techniques so as not to 
contaminate our experiment with outside bacteria. When transferring the bacteria into the test tubes, we 
had to use a new, sterile pipette for each of the bacteria. Before we poured the contents of the test tube 
(bacteria and agar) onto the petri plates, we needed to run the neck of the tube through the Bunsen burner 
to sterilize it. When we poured the bacteria from the tube onto the plate, we lifted the lid of the plate as 
little as possible, so as not to allow outside bacteria onto the plate. In placing the mouthwash strips onto 
our plates, we needed to sterilize the forceps, by pouring alcohol over them, between each beaker 
containing a different mouthwash. 
 
After finding our results, we gathered the class’s data. This information can be found in Table 1. By 
entering the results in Table 1 into statbook, we were able to obtain their mean zones of inhibition. This 
can be referred to in Table 2. 
 
Results: 
 
This information is available in Table 2. For Bacillus subtilis, the mouthwashes were ranked in order 
from largest to smallest mean zone of inhibition: #1 Therasol, #2 Scope, #3 Rembrandt tied with 
Cepacol, and #4 Listerine. For Staphylococcus Epidermidis, the mouthwashes were ranked in order from 
largest to smallest mean zone of inhibition: #1 Scope tied with Therasol, #2 Cepacol, #3 Rembrandt, and 
#4 Listerine. In B.S. Rembrandt tied with Cepacol, and in S.E. Scope tied with Therasol because their 
mean zones of inhibition were not significantly different. Referring to Graph 1 can compare the means 
zones of inhibition for each mouthwash. 
 
To determine significance, refer to Table 3. For both bacteria, I have found that Listerine is significantly 
different than all other mouthwashes, but is not significantly different than water. In B.S. Cepacol and 
Rembrandt are significantly different from the other mouthwashes and water, but are not significantly 
different from each other. Therasol and Scope are significantly different from all other mouthwashes and 
water. In S.E. Scope and Therasol are not significantly different from each other. Scope is significantly 
different from Cepacol, but Therasol is not. Rembrandt is significantly different than all other 
mouthwashes, and Listerine is significantly different than the others. All differences for both bacteria are 
significant at the 95% level. 
 
By looking at Table 4, we can see the contents of the mouthwashes. Glycerin, which is contained in 
Therasol and Cepacol, is used in liquid soaps and fermentation of nutrients in production of antibiotics 
(Merck, 1989). Saccharin, contained in Therasol and Cepacol, is used as a sweetener and pharmaceutic 
acid (for flavoring) (Merck, 1989). Polysorbate 80, which is contained in Scope and Cepacol, is used as a 
pharmaceutic acid, an emulsifier, and a dispersing agent in medicinal products (Merck, 1989). Cetyl 
pyridinium chloride, contained in Scope and Cepacol, is a topical antiseptic; a disinfectant (Merck, 1989). 
 
Discussion: 



 
The data revealed that in killing Bacillus subtilis, Therasol was the most effective mouthwash, followed 
by #2 Scope, #3 Rembrandt and Cepacol, and #4 Listerine. In killing Staphylococcus epidermidis, 
Therasol and Scope are the most effective, followed by #2 Cepacol, #3 Rembrandt, and #4 Listerine. 
Even though Therasol and Scope are not significantly different, I believe that Scope is slightly less 
effective than Therasol. While Therasol is significantly different from Cepacol, Scope is not. So, even 
though Therasol and Scope are tied for the most effective, Scope is also tied for the second most 
effective with Cepacol. 
 
Based on our results, our hypothesis of Listerine being the most effective mouthwash at killing bacteria 
was completely wrong. Listerine was, in fact, the worst mouthwash to use. We knew this because the 
zone of inhibition Listerine created was the smallest of any of the other mouthwashes. In our particular 
experiment, the zone of inhibition for Listerine was measured at 0 mm meaning that it did not kill any of 
the bacteria it was exposed to. This was surprising to us because body piercers highly recommend using 
Listerine over any other mouthwash. However, because Bacillus Subtilis is not a bacteria that lives in our 
mouths, but rather in the soil, it is hard to know whether Listerine kills the bacteria that do live in our 
mouths, with the exception of Staphylococcus epidermidis, better than Therasol. 
 
The five mouthwashes that we tested all contained water and alcohol, except for Rembrandt. To refer to 
specific ingredients of each mouthwash, refer to Table 4. Because Cetyl pyridinium chloride is a topical 
antiseptic, I think the mouthwashes containing it would be better at killing bacteria. Scope and Cepacol 
contain Cetyl pyridinium chloride and they were both in the top three mouthwashes for each bacteria. 
Also, glycerin contains sodium fluoride, which has a pesticide in it. This would be good for killing 
Bacillus subtilis because this bacteria lives in the soil.  
 
These results are important because they show the general public which mouthwash advertisements are 
false in claiming to kill bacteria. It is clear that Listerine does not kill our bacteria any better than water, 
which contains no antibacterial agents.  
Some people might be under the misconception that because an advertisement claims their product kills 
bacteria, it does. 
 
This experiment should be tested further to see which of the active ingredients do, in fact, kill bacteria. 
We know from our results that water does not have any antibacterial effect, so it cannot be the active 
ingredient. Some of the other mouthwashes listed in the lab handout that we did not test could be tested in 
future experiments. We could test Scope’s ability to kill Bacillus subtilis against some of the other 
mouthwashes, such as Listermint with fluoride and Colgate, which contain sodium saccharin also. Also, 
the other type of Scope contains Cetyl pyridinium chloride. It would be interesting to see which Scope 
kills more bacteria. It would also be very interesting to perform this experiment, using the same 
mouthwashes, on bacteria that actually live in the mouth. We could then see which mouthwash is truly the 
most effective. 
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