
Understanding Germs 



Does the five-second rule actually work? If food is 
picked up off the floor before five-seconds is it safe to 
eat, or not? What factors does this decision depend 
on?

The five-second rule is an interesting case. Answering this question with 
experimentation will help us see if food that is picked up from floors is 
safe to be eaten within five-seconds. And also to help prevent 
diseases, if the 5 second rule proves to be false.
  



Background Information 
● When food is dropped bacteria gathers as soon as the food hit the floor, no matter the 

time of the floor.
● If considering how bacteria conveys to food, moisture is more of a main factor than 

time. For example a wet food like watermelon will gather more bacteria than a dry food, 
like bread. 

● Another important factor is surface. A carpeted surface conveys less bacteria to food 
than “tile or stainless steel, since it will soaked up” (Engelhaupt) a bacterial solution if 
applied.

● The bacteria amounts on a surface matter more than the time a food is on the surface.
● An experiment example is, “when carpet was inoculated with Salmonella '' (Dawson), 

fewer than 1% of bacteria was conveyed. Then when the food touched tile and wood, 
48%-70% of bacteria was passed on.

● From a safety viewpoint, if a surface has millions or more cells, 0.1% is just enough to 
spread disease. Some types of bacteria are very poisonous, and only take a little 
amount to spread disease.

●

●
●



Background Information
●  The Centers for Disease Control and Prevention explains that bacteria surfaces are the 

cause for 12 percent of food poisoning cases.

This information gives a basic understanding on how bacteria conveys to food, using the variables 
of time, and surface bacteria amounts. It categorizes the types of food and surfaces, and how 
bacteria affects them. That the amount of time food is on a surface isn’t the biggest factor, the 
amount of bacteria on the surface is. These statements are proved using statistics and data about 
bacteria transfers from different surfaces. Data shows how types of bacteria on surfaces create 
illness, and what general amount of bacteria from a surface it takes to create illness. Data gathered 
from CDC shows how bacteria cases are a serious problem. These research points give a base for 
the five-second rule experiment.



Hypothesis and Variables

★ If I use the same foods, and same time limits on testing each surface, to 
determine if the 5 second rule works, then I expect carpet, based on 
research, to have transferred less bacteria to food, than other surfaces will 
have because, carpet can absorb a bacterial solution. I also expect all 
experimental samples to have gathered some amount of bacteria 
regardless of the time on the floor.

❏ Independent variable: amount of time the food is on the floor.
❏ Dependent variable: amount of bacterial growth on the food.
❏ Constant: the types of foods & surfaces, and my time limits for each test.



Materials
● Two 4” x 4” sample piece of floor-carpet
● Two 4” x 4” sample piece of floor-wood
● Two 4” x 4” sample piece of floor-tile
● 9 slices of apple
● 9 pieces of cashew nuts
● 18 petri dishes with agar
● 18 cotton swabs
● A timer
● Dirt, and rotten strawberries or grapes, etc (things that contain bacteria)
● A spoon
● Clean water
● An empty bottle of water
● Book labels
● A pastry brush
● Clean disposable gloves
● Scissors 
● Face mask



Procedure
Beforehand: use a face mask and disposable gloves for health safety. 

1. First take foods like strawberries, grapes, etc (perishable foods that are typically on floors).
2. Let the food rot for around 4-5 days.
3. Take a 4”x 4” surface sample, either floor-wood, floor-tile, or floor-carpet (Have 2 surface samples 

per surface).
4. Next take the empty water bottle, and cut around 2 inches of the top, to create a bigger opening.
5. Then take the rotten food, and insert it into the bottle, using gloves, and squish the food thoroughly 

using a spoon to mix it up, and create a liquid; small amounts of water should be added periodically 
(this helps make the liquid thinner).

6. After, apply or rub chosen bacterias, like dirt, shoe bottoms, household sponges, etc on both 
samples of a selected surface type (wood, tile, or carpet).

7. After, also take the rotten food liquid, and apply the liquid using a pastry brush on the surface 
sample.

8. Cut a slice of apple, a typical sized apple slice.
9. Then take 3 of 18 petri dishes for the selected surface type (wood, tile, or carpet).

10. Have 3 pieces of apple.

11.



Procedure
11. Then drop one piece on the one sample of the selected surface, and pick it up, using clean gloves in 3 
seconds, drop another and pick it up, using clean gloves in 5 seconds, and the last piece, using clean 
gloves in 30 seconds.

12. Take a sample of each piece using a cotton swab piece, and apply each designated cotton swab back 
and forth on each food samples’ designated petri dish (organize designation using book labels onto the 
side of the petri dishes).

13. Close, and seal the petri dishes’ lid after, and let it sit for 3 to 4 days, with a 85-100 degree lamp, (on) 
over it, and analyze the bacteria (do the same 13 steps for the other two surface types that are using 
apples).

14. Do the same process for the cashew nuts.

15. Apply or rub chosen bacterias, like dirt, shoe bottoms, household sponges, etc.

16. Next take some of the thin rotten food liquid (bacteria).

17. Then apply the liquid on the other sample of the selected surface type used for the apple slices, for the 
cashew nuts (wood, tile, or carpet).



Procedure
18. Then take another 3 of 18 petri dishes for the selected surface type used for the apple slices (wood, 
tile, or carpet).

19. Have 3 pieces of cashew nuts.

20. Then drop one piece on the surface and pick it up, using clean gloves in 3 seconds, drop another and 
pick it up, using clean gloves in 5 seconds, and the last piece, using clean gloves in 30 seconds.

21. Take a sample of each piece using a cotton swab piece, and apply each designated cotton swab back 
and forth on each food samples’ designated petri dish (organize designation using book labels onto the 
side of the petri dishes).

22. Close the petri dish lid after, and let it sit for 2 to 4 days, with a 85-100 F degree lamp, (turned on) over 
the dishes, and analyze the bacteria (also do the the same past steps for the other two surface types 
using cashew).

23. Lastly, compare each surface's dry and wet food results, and see if the 5 second rule works.



Results

At the end of the 3rd day, my last analysis date, I identified that the colony 
morphology of petri dishes with cashew samples had round and irregular shaped 
colonies, with some having a wrinkled surface. And some colonies had filamentous 
edges. The colony morphology of the petri dishes with apple samples had also round 
and irregular shaped colonies, with some also having a wrinkled surface. And the apple 
sample petri dishes had filamentous edged colonies like the cashew sample petri 
dishes. But unlike the cashew sample petri dishes, the apple sample petri dishes had 
some colonies with a filamentous shape. From statistics, the cashew dishes’ estimated 
bacteria coverage percentage, wasn’t proportional to its time. Or in other words, for 
example, if a 3 second petri dish had an estimated bacteria coverage of 70%, a 30 
seconds petri dish had an estimated bacteria coverage of 50%. This proves one of my 
predictions, that the time the food is on the floor isn’t the biggest factor. 



Results (Apple)

Apple 
(wood)

3 
second
s

5 
second
s

30 
second
s

Day 1 50% 60% 85%
Day 2 55% 60% 85%
Day 3 60% 65% 90%

Apple 
(carpet)

3 
second
s

5 
second
s

30 
second
s

Day 1 65% 75% 80%

Day 2 65% 75% 80%

Day 3 75% 90% 95%

Apple 
(tile)

3 
second
s

5 
second
s

30 
second
s

Day 1 55% 60% 85%

Day 2 55% 60% 85%

Day 3 60% 60% 95%



Results (Cashew)

Cashew 
(wood)

3 
second
s

5 
second
s

30 
second
s

Day 1 40% 45% 20%

Day 2 60% 55% 30%

Day 3 70% 60% 50%

Cashew 
(carpet)

3 
second
s

5 
second
s

30 
second
s

Day 1 15% 15% 20%

Day 2 25% 35% 25%

Day 3 40% 45% 40%

Cashew 
(tile)

3 
second
s

5 
second
s

30 
second
s

Day 1 25% 30% 45%

Day 2 25% 55% 65%

Day 3 35% 75% 75%



Results           
                                           The green is a 3 second sample of apple
                                                                                          on tile. The orange is a 5 second sample

                                           of apple on wood, and the yellow is a 30

                                           second sample of apple on carpet.

                    The green is a 3 second sample                                                                           This is the rest of my           
                                              of cashew on wood, the orange                                                                         petri dishes from all 
                                              is a 5 second sample of cashew                                                                          the surfaces, wood, 
This is my 3 day          on tile, and the yellow is a 30                                                                               tile, and carpet,            
incubation                 second sample of cashew on                                                                              including both foods, 
process, with my       carpet.                                                                                                                     apple and cashew.           
petri dishes, and 
table  lamp.

  

 



Conclusion

Through this experiment I learned that the petri dishes that contained wet food (i.e.apple) had 
a higher bacteria growth compared to dry food (i.e.cashew). All the petri dishes with apple samples 
on wood, carpet, and tile surfaces all had higher bacterial growth up to around 90%. Compared to 
that, all petri dishes with cashew samples on the same surfaces had lower bacterial growth up to 
around 70%. I think this happened because surfaces transfer less bacteria to dry foods, than wet 
foods.

I was the most surprised with how much bacteria carpet transferred to the food, because in 
my research I found that carpet absorbed most of the bacterial solution. In my experiment I found 
that for wet food, carpet conveyed around 90% bacteria.

In conclusion I would say that bacterial growth is more dependent on the type of food and the 
type of surface it fell on, rather than the amount of time the food was on the ground. Therefore, it is 
most likely safe to believe the 5 second rule applies to dry food on carpet. Because, carpet only 
transfers around 40% bacteria to cashew.
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