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Materials needed 
10 sterile cotton swabs per day (30 total) 
11 sterile transfer pipettes per day (33 total) 
11 centrifuge tubes (1.5 ml) per day (33 total).  Label tubes 1-10 with the initials of each girl per 

tube. Label tube 11 “control sample”. The name of the group should not be on the tube as 
this should be unknown to the investigator, however the person colleting the samples 
should note who is in what group. 

X LB plates 
 

Purpose: Potential health risk in refilling water bottle 

Experimental design: 10 girls from a soccer team will be randomly divided into two groups: one 

group will be instructed to NOT WASH their bottles and the other group will be instructed to 

WASH their bottles with soapy water before refilling for the next day of soccer practice. 

Samples will be cultured on LB agar plates for colony forming units of coliform bacteria. 

Potential results: 

A) Significantly higher number of bacteria in “unwashed bottles” compared to “washed 

bottles”. There may be pathogenic bacteria and non-pathogenic bacteria. Therefore 

different types of bacterial colony may be seen on the LB agar plate; however since LB is 

not a selective or differential medium, the identity of the bacteria may not be known. 

Further testing will be required for such identification.  

or 

B) No difference in the number of bacteria in “unwashed bottles” compared to “’washed 

bottles”. 

Protocol: 

1- Water bottles (labeled with each girl’s name) are filled with water from a common 

source for soccer practice ( 5 bottles for group A, and 5 bottles for group B) 

2- Drink some of the water (mouth making contact with the bottle opening) 

3- Using a sterile cotton swab (1 cotton swab per sample), swab the outside neck of the 

bottle,  dip it in the water, then discard the cotton swab 

4- Cap and shake the bottle so that water can make contact with the inside neck of the 

bottle 

5- After 1 hr, collect the water sample ( at least 1 ml, but less than 1.5 ml) using a sterile 

transfer pipette ( 1 transfer pipette per sample) 

6- For control samples, collect the water directly from the same source as the water that 

goes in the bottles 



7- Take the samples to the laboratory for culture 

 

Important instructions: The soccer players should continue refilling and drinking from 

the bottles as they would normally do during soccer practice. They should also keep the 

same bottles for a total of 3 days assuming soccer practice is three days in a row. One 

group should be instructed to NOT WASH their bottles and the other group should be 

instructed to WASH their bottles with soapy water before refilling for the next day of 

soccer practice. 

8- Repeat steps 1 through 7 for Day 3 and Day 8 

 

Platting: 

1. Make LB plates 

2. Plate 100 µl out of the 1.5 ml tube and label 100 

3. Do serial dilution and plate 10-1, 10-2 and so on 

4. Count colony forming units from each plate for 5 samples per group to calculate the 

average of bacterial count/ml 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Background: 

The Environmental Protection Agency (EPA) has stablished guidelines regulating as to when a 

water is or is not safe for drinking. The EPA has determined that the presence of microbial 

contaminants at certain levels are a health concern. Microbial contaminants in the water may 

cause disease symptoms such as diarrhea, nausea, cramps, headaches and fatigue. The EPA has 

determined that the presence of total coliforms is a possible health concern. Total coliforms are 

a group of microorganisms that are common in the environment and not harmful themselves, 

but their presence may be an indication that there may be a problem with the water treatment. 

The presence of fecal coliforms and E. coli which is a subset of the total coliform is major cause 

for concern in drinking water because they are usually associated with sewage or animal waste. 

 

Experimental Design: 

In our experiment we wanted to determine what the effect of refilling water bottles without 

washing them may have on the growth of microorganism, particularly bacteria. Samples from a 

girl soccer team were collected from two groups of 5 girls grouped randomly. One group was 

instructed to wash their bottles at the end of soccer practice before refilling the next day, and 

the other group was instructed to not wash their water bottles. Samples were collected at 

three different time points: Day 0 (First day of practice), Day 3 (3rd day of practice) and Day 8 

(8th days of practice). 

Samples were plated on lysogeny Agar plates (LB plate) as well as MacConkey agar plate. LB 

plate is a non-selective medium in which a lot of different type of bacteria can grow; whereas 

the MacConkey medium is selective for non-fastidious Gram-negative bacteria such as E. coli. 

 

Results 

We observe that: 

1) Samples from the group that did not wash their bottles have significantly higher number 

of bacteria (p=< 0.001) on the plates than samples from the group that washed their 

bottles: over 5000 times more on Day 3 and 350 times more on Day 8.  

 

2) There was a significant increase in bacteria from Day 0 to Day 3 in the samples from the 

group that did not wash their bottles while there was a significant decrease in number 

of bacteria from Day 0 to Day 3 in the group that washed their bottles. However, the 

difference in the number of bacteria between Day 3 and Day 8 was not significant.  The 

unwashed bottles provide a breeding niche for the bacteria, especially if the right 

conditions for bacterial growth are present. The fact that there is no significant 

difference in the average number of bacteria in samples collected on Day 3 and Day 8 



may be due to the lack of enough nutrients for the bacteria to survive for as long as 8 

days. 

 

3) The bacteria did not come from the water source. The data suggest that the bacteria 

were introduced into the water by the girls (potentially through backwash). Plates from 

negative samples collected either directly from the jug or from an unused bottle were 

negative for bacteria. So the exact source of the bacteria may be the girls’ lips or hands 

making contact with the neck of the bottles. 
 

Remarks and Conclusion: 

Under the EPA standard, no more than 5 % of drinking water samples collected during a month 

can contain total coliform. Although we did not identify whether or not those bacteria can 

cause diseases, we observe very high number of bacteria in the samples. The number of 

bacteria per milliliter of water was between 2 thousands in some samples to 6 million. When 

multiplying this number by 500 milliliters, which is the average size of a water bottle, that totals 

up to 30 billion.  That’s a lot of bacteria to be consuming. Consuming so many bacteria from a 

different environment, although nonpathogenic, can cause a disturbance in the normal 

gastrointestinal flora and may affect the health of the individual. 

Since it is not practical to ask people to clean their mouths or lips before drinking from their 

water bottles, I would suggest however, that they should think really hard about refilling their 

water bottles. I would strongly advise that people not refill disposable water bottles. If one has 

to refill their reusable (or refillable) water bottles, they should wash them with warm soapy 

water and let them dry before refilling. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. Average CFU/ml from water samples collected on Day 0, Day 3 and Day 8. Water samples 

were collected from two groups of 5 girls from a girl soccer team during practice. The unwashed 

group refilled their bottles without washing and the washed group washed their bottles with 

warm soapy water before refilling their bottles. Samples were serially diluted and plated on LB 

agar for colony forming units (CFUs). Values are the means (± standard error of the mean) from 5 

samples per group (p=<0.001 indicate statistical significance). 



 

 


