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Introduction
Does the five second rule work on a  clean surface with different foods? Will there be any germs on 

the different foods at all after five seconds? I will show different types of food dropped on the same clean 
surface.  

This topic interests me because I wonder if someone should really eat anything they have dropped on 
the floor, even if it’s within the five seconds.  Are we able to clean the floor enough to prevent additional 
germs and bacteria from adhering to food surfaces? Let’s see what I have discovered!



Research Question & Hypothesis/Prediction
Background Research: It is believed that the “5 second rule” is not valid. Depending on the type of food 
dropped, bacteria can latch itself onto it almost instantly. A floor that looks clean is not necessarily clean 
enh and may still contain bacteria. The transfer of bacteria from the floor to a food item may depend on the 
floor surface and type of food. 

Question: Will a steamed clean tile flooring transfer bacteria to food? Will the food type (wet food versus 
dry food) grow more or less bacteria?

Hypothesis: If dry food (such as crackers/bread) is dropped on tile flooring, it will be less likely to pick up 
bacteria compared to wet food (such as fruit or vegetables). 

Variables: 
- Control Variable= The type of flooring (tile flooring). In addition, 96 hours allowed for the prepared 

agar plates to grow bacteria. Kept agar plates in the same room, maintaining a temperature of 80 
degrees Fahrenheit via a space heater. 

- Independent Variable= The food on the floor for 5 seconds.
- Dependent Variable=  The sample of food right out of its container, packaging, or peel. 



Procedures
 Materials

A clean tile floor
Banana
Bread
Carrot

Goldfish
Lettuce

10 pre-poured sterile agar plates
10 sterile cotton tipped swabs

1 vile purified water
1 portable heater

Steps
1. Steam clean a section of tile flooring and mark it 

with tape to make a confined testing area.
2. Set a timer for 5 seconds

3. Place 1 goldfish on the floor for 5 seconds
4. Pick up goldfish and wipe side that was on floor with 

cotton tip swab already dipped in the purified water.  
Gently wipe the swab contents onto surface of the 

agar plate.  Close the lid and turn plate upside down 
so that lid is on bottom and agar on top.

5. Repeat #3 and 4 with the other foods items.
6.    Incubate plates at 80-95 degrees using portable 

space heater.
7. Watch stuff grow.  Bacteria should be visible in 1-4 

days (left for 96 hours). 



Results: Day 1
All agar plates were left in the same environment and temperature for 96 hours. Foods tested included 
banana, lettuce, carrot, goldfish, and bread. 



Results Continued: Day 4 “Wet Food”
The wet food tested included lettuce and banana. The independent banana  grew more bacteria  compared to the dependent  banana, as I 
believed it would because bacteria thrives in moist environments.  The independent banana grew orange spores, unlike the other samples.  I 
would quantify the banana growth as scattered and moderate.  The banana may be growing tryptophan deaminase activity.  The lettuce bacteria 
seems like regular bacteria, it was a colorless bacteria. The independent lettuce grew a higher quantity of scattered bacteria that grew in larger 
diameter, compared to the dependent lettuce sample.  The growth is  suggestive of Gram-negative bacilli.



Results Continued: Day 4 “Dry Food”
Dry foods tested included a carrot, goldfish and bread. The carrot had pinpoint, purple spores. The independent and dependent grew similar 
amounts of bacteria that was centralized in one location, resembling positive B-glucuronidase activity such as E. coli. The bread sample had 
the least amount of bacterial growth in the dry food group.  It had minimal bacterial growth overall that was orange/brown suggesting positive 
tryptophan deaminase activity.However, the independent bread sample did grow more bacteria compared to the dependent sample.  Finally, the 
goldfish  had the largest spore than  all food groups. It had the largest spore that was colorless-white, suggesting Gram-negative bacilli. It 
measured approximately 1 inch in diameter, where as the dependent goldfish sample grew smaller, colorless and scattered spores.



Discussion
I feel my hypothesis was both correct and incorrect.   While the bread grew minimal bacteria, I was surprised the goldfish grew the 

largest spore.  I think this was due to the cheese in the goldfish and the bacteria thriving off the “oil” or “grease” in it.  I do believe this 
experiment was successful because I could see the bacteria growing every day. However, it was obvious that if food is left out long enough, 
bacteria will naturally grow.  I would say my hypothesis was correct when I suggested wet food would attract more bacteria than dry food as 
the banana grew more bacteria after being on the floor. 

Limitations:
Only 5 foods were tested.  This is a small sample size. Had I tested 5 foods from each group (dry versus wet) I would have had a larger 

sample size.  This would provide a bigger picture as to whether dry or wet foods grow more bacteria. Another limitation was that the lettuce 
was not cleaned, some of the bacterial growth could be from the lettuce itself. It is hard to determine, based off this experiment, if the bacteria 
that grew on the independent variables was all from the floor or just natural bacteria that grew from the food.  Lastly, it was not fully 
understood the types of bacteria that can grow on these agar plates. I wrote the company to ask but never heard from them.

Further Research:
In the future, I would test more samples as stated above. In  future research I would like to test processed versus fresh food.  I would 

like to test more items, such as Ritz Crackers, to determine if these types of processed foods hold onto bacteria more than fresh fruits and 
vegetables. Another idea would be testing organic versus inorganic fruits and vegetables. Lastly, I suggest testing foods on different floors, 
especially carpet. 

Implications:
I did this experiment to determine if the “5 second rule” is true.  Would people get sick from eating food off the ground? Short answer, 

yes. Even after 5 seconds, bacterial transfer occurs, no matter how clean you believe your floor to be. Ultimately, it is up to you to decide if 
you are willing to take this risk!  



Conclusion
I  feel my hypothesis was inconclusive.  I feel the banana and goldfish grew the most bacteria in the 

independent food group, meaning I can’t say that wet foods grow more bacteria than dry foods.  I believe 
additional experimentation is necessary to further test the hypothesis.  As previously stated, additional 
testing should include testing processed food versus fresh food, and a separate study that tests organic 
versus inorganic foods.  

Seeing the two different variables grow, it’s hard to say what is bacteria from the floor versus natural 
bacteria that is attracted to the sugars and oil in food, or the bacteria that was already present on the food.  
To take this experiment further, I would also like to test foods that “fall” on different floor types, especially 
carpet, which probably holds more germs than tile.  
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