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The Effects of separate cleanser types on Triticum aestivum (bread) and 

its Rhizopus Stolonifer (mold) growth.  
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Abstract 

The overall fact of how important hand hygiene has become 

nowadays is practically mind boggling. The main objective of this 

experiment was that to see how well different forms of cleansers would 

affect t the overall mold growth on bread, those cleansers being foam, 

liquid, wipe, as well as hand washing. So, the real question would be 

that of which hand cleanser can kill the most bacteria? The idea would 

be that the bread with the least amount of mold would give the answer 

to that if the cleanser did well it killed more so it led to less growth of 

mold. This was experiment was done by firstly cutting out the bread 

with cookie cutters to fit petri dishes. Then there was applying one 

cleanser on hands, then holding the bread for a set time and putting 

them in the petri dish once done to wait and see mold growth. This was 

tested on preservative bread and as well as whole bakery bread, 

though it was put in incubators to help speed up the process, although 

due to small timeframe and small errors possibly made the experiment 

was inconclusive as none of the mold had grown. The key idea of this 

experiment was that to find out which cleanser would be the best to 

the tell others to use for the best effectiveness. For example, telling 

schools which cleanser to recommend using.   

 

 

 

 

 

 



4 
 

Introduction 

The reason why there is importance to this research is due to the 

possible helpful impacts. The main purpose in this type of experiment 

was to hope and see how the cleanser would the effect the mold 

growth. This in turn could give us an estimate on how well a cleanser 

clean, for example soap compared to other forms of hand cleanser, 

foam, liquid, wipe, etc. Plus, it can give a decent idea of how mold 

growth is affected after using a cleanser. Leading to the questions of 

how different cleanser effect mold growth? All in all, to attempt and 

see which form of cleanser is the best to use.   

 

There’s a pretty decent societal impact, at least in the sense of schools 

and in homes. With the rising cases of covid and new variants that keep 

appearing, the need for being clean has continued to increase. One of 

the many ways to quickly clean multiple times where it’s convenient is 

hand sanitizer. The main hope of this study is to get an idea of whether 

certain forms of cleansers being soap and water, and forms of the 

cleansers, foam, liquid, wipe, etc. Although the experiment may not be 

able to truly show which is better, it’s still neat to see how it will turn 

out. Nowadays we see nearly everyone being cautious with what we 

touch and or just how we interact. Cleansers are a nice and quick way 

we can clean are hands. So, if I can find which cleanser is the best for 

cleaning purposes, it could be integrated into my home life as long as 

around school. The main goal overall is to just see which can clean the 

best and or worst, so we know what not to use.  

 

With COVID becoming an increasingly big problem, we have all started 

taking sanitization much more seriously. There were reported to be 
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more than 200 countries worldwide with around 3.8 million cases by 

May 7th, 2020 [1]. It’s been noted that Covid can stay on services for up 

to nearly 10 days, thus being a persistent problem [1]. They are many 

types of hand sanitizers being in many make ups them being, alcohol 

free and well mostly alcohol. Hand cleansers have many forms, liquid, 

foam, wipes, sprays, and some in soaps. The World Health Organization 

recommends that we use alcohol-based hand sanitizer in line with the 

proven advantages of their rapid action and a broad spectrum of 

microbicidal activity offering protection against bacteria and viruses [1].  

 

Scientific studies have shown that after hand washing, as many as 80% 

of individuals keep some pathogenic bacteria on their hands [2]. 

Studies showed how sanitizers are effective in reducing bacteria and 

germs but is not as effective as soap and warm water [2]. The testing of 

the different types showed that different types of sanitizers clean 

differently than others. Also, certain ones appear to do a better job at 

cleansing [2]. Third article focused on food in the kitchen involving 

sanitizers vs. soap. Washing with warm water and soap for around 20 

seconds is the safest and efficient way of cleansing [3].   Cold water is 

just as effective as warm water as long as the time drenched, and soap 

are used well [3]. Provides evidence overall that hand sanitizers are 

more or less needed for quick cleaning and or when no soap and water 

are available. 

 

These few articles had been more accounted towards the mold side of 

this project, to overall understand mold growth with bread and such. 

Mold grows in places that are damp and humid and is a fungus that 

isn’t harmful to us in small amounts but in big amounts and or if one is 

allergic, it can be a problem [4]. Mold can form within the first or 
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second week of purchase [4]. Bread lasts the longest when kept sealed 

and refrigerated, free from damp and or humid places [4]. The common 

molds that form on bread are usually white and green mold [5]. They 

had tested many forms of preservatives to see how they affected shelf 

life [5]. Certain types of mold are shown be more resistant and mold 

can evolve and can end up being more resistant to these preservatives, 

so we should be careful with which ones we use [5]. 
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Research Question and Variables 

How will different cleansers effect the amount of mold growth on 

bread? 

The purpose of this project was to determine if different types of 

cleansers have an effect on mold growth on bread  

Independent variable: The different types and or forms of cleansers, 

soap, foam sanitizer, liquid sanitizer, and wipe. 

Dependent variable: The amount of mold growth (cm squared)  
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Materials  

• 70% ethanol cleaner  

• Paper towel  

• Tape roll 

• Sharpie 

• Ruler 

• Incubation chamber(s) 

• 30 petri dishes were used to store moldy bread  

• 30 slices of bread were used to test mold growth  

• Foam hand sanitizer, Liquid hand sanitizer, Wipe hand 

sanitizer, and washing hands were used as the different 

cleanser on hands  

• Foam sanitizer: Brand- PAYA 

Active ingredients- Ethyl Alcohol 62%  

Inactive ingredients- Water, Hydrofluorocarbon, 152a, 

Isobutane, Emulsifying Wax, Cetyl Lactate, Steareth-2, Sodium 

Benzoate, Sodium Sesquicarbonate, Fragrance 

• Cleanser wipe: Brand- Honest 

Active ingredient- Ethyl Alcohol 65% 

Inactive ingredients- Water, Glycerin, Aloe Barbadensis leaf 

extract, Fragrance Free  

• Liquid sanitizer: Brand- Smart Care  

Active ingredients- Ethyl Alcohol 62% 

Inactive ingredients- Water, Isopropyl Alcohol, Glycerin, 

Carbomer, Aminomethyl Propanol, Parfum, Propylene Glycol, 
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Isopropyl Myristate, Aloe Barbadensis Leaf Juice, Tocopheryl 

Acetate, FD & C Yellow No.5, FD & C Blue No.1.    

• Gloves  

• Circle cookie cutter was used to get bread samples to fit in 

dishes. Dimensions: 7 cm diameter.  

• Phone or computer to take photos and for notes  

• ImageJ on computer was used to measure the mold growth  
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Procedures 

Cleansers used: Washed hands with soap and water, control bread not 

touched at all, foam, liquid, wipe.  

Note: Not all sanitizers were used at once since that would defeat 

purpose of this study so each one was done after any number of hours 

of an average day.  

1. 70% ethanol was sprayed on work area and used to keep area 

sterile.  

2. Bread was taken out with sterile gloved hands and set out in the 

sterile area. 

3. Bread was then cut with a sterile circle cookie cutter, which was 

also wiped down with 70% ethanol cleaner, and set in the sterile 

area.  

4. Crust was left to side and disposed of once done with procedures.  

5. Cleansers were applied at different times, for total of 4 times, one 

for each type of cleanser.  

6. 1 bread piece of was left untouched to serve as control 

7. Bread was cupped with both hands for 5 seconds, bread was 

touched, carefully, as not to squish the bread, after cleaners were 

applied.  

8. Bread was then quickly placed in their own sterile petri dishes  

9. Petri dishes were than shut  

10. Petri dishes were then placed in a storage area away from 

elements like sun and extreme temperatures.  
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11. After some a week of room temperature bread was moved 

into incubation chambers to speed up process 

12. Hands were washed according to CDC Handwashing 

protocol, see the bottom of document.   

13. Bread was monitored and checked.  

14. This process was repeated 2 more times with the 

preservative bread and 3 other times with the bakery bread.  

15. Bread mold was photographed and uploaded into a 

computer. Photos had been taken at same height and angles. 

Pictures included a ruler within the frame as it was needed to set 

the range and calculate the area with ImageJ.   

16. Pictures were then pulled up and mold was measured by 

using ImageJ to measure the area of mold (cm squared) that had 

grown on the bread. Mold was measured by setting the range to 

cm, these steps were followed:  

pictures included a ruler within the frame as it was needed to set 

the range and calculate the area with ImageJ.   

Step 1- ImageJ was downloaded online, it is free.  

Step 2- ImageJ was opened  

Step 3- Image of bread was pulled up with ruler in frame to 

calibrate  

Step 4- Freehand tool was clicked and straight line was selected, 

and line width was changed to 10 as to be seen more easily. 

Step 5- Line was drawn on ruler in frame to be a distance of 1cm 

Step 6- Analyze was clicked and distance was set to 1.00 and the 

unit of length was set to cm 

Step 7- Straight line was changed to freehand line  

Step 8- Line was drawn around whole area of mold seen 
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Step 9- Control M was clicked which had pulled up data table 

Step 10- Table showed the area of given shape in cm  

 

 

17. Measurements were recorded for a total of 25 times, one 

check weekly, 5 weeks, 5 different cleansers on bread. 

18. Data was recorded and put into graphs to compare results. 

19. Bread was then disposed of in biohazardous bags, according 

to BSL rules. 

20. Petri dishes were cleaned with 70% ethanol and were wiped 

down well.  

Hand washing procedure referred here or in Risk and safety:  

https://www.cdc.gov/ handwashing/when-how-

handwashing.html  
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Risk and Safety  

1. CDC Hand Washing Protocol was followed. 

Hand washing steps:  

step 1- Hands were wet with clean running water, turned off tap 

and then applied soap 

Step 2- Hands were lathered with soap, were then rubbed 

together with soap, was done all over hands, fingernails, and 

between fingers.  

Step 3- Hands scrubbed for at least 20 seconds.  

Step 4- Hands were rinsed under clean running water  

Step 5- Hands were dried with clean towel 

2. Mold was not left out as to prevent contamination of area. 

3. Bread was disposed of in Biohazard safe bags.  

4. Bread was never eaten as mold can be unsafe to eat. 

5. Cleansers and ethanol spray were not eaten as they are not to be 

consumed.  

6. Ethanol and cleansers were used carefully as they are flammable.  
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Data Analysis and Discussion  
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From the data that was shown for both the preservative and bakery 

bread there was on fact no mold growth. From the observations that 

were taken, there was 0 mold growth whatsoever. This meaning the 

experiment was inconclusive and could have been altered to get a 

better outcome.  
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Conclusion  

The overall experiment after observation and some waiting time 

ended up having 0 mold growth, meaning it was inconclusive. Due to 

the experiment coming up inconclusive there isn’t any data to show 

which cleanser did the best. However, It can lead to the conclusion that 

the preservatives within our bread are still fairly reliable and strong. 

Possible solutions to producing the outcome that was wanted could be 

to put them in a different type of environment and or possibly try 

introducing mold to the bread.  

The results were different than what was expected, as the project 

had ended up being no mold growth. There for sure may have been 

errors and or other ways to perform a project like this. For example, 

there should’ve been a more moisture rich environment to help mold 

grow. Also, the preservatives in today's bread are just in fact to strong 

so may have needed more time or change of methods for starting the 

project. 

The main reason for this type of project was to see which hand 

cleanser would perform the best. Due to situations and now 

sanitization standards and worries over the pandemic and such that 

hand cleansers have become a normal part of our everyday lives. 

Furthermore, the key factor would be that to see which is more 

effective, thus meaning which one will eliminate more and which too 

recommend to the public. For example, if one form is better than 

another it may be key to then put that information out to a school and 

regulate more of that specific from to help benefit the safety and 

cleanliness of everyone.   

Overall was a fairly interesting project to be able to test and try. 

It’s well known that the main difference between most cleansers is that 
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mostly the alcohol concentration, although more studying and tests 

would need to be done to find out which cleanser is the most reliable.  
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Future Ideas 

The future for this project is to possibly change how procedures were 
done, maybe using different types of cleansers or different types of 
bread. Overall, a continuation of this project would be given more 
time and would hope to show which cleansers are best to use for us 
humans for example, something like this could be used to see what 
amount of bacteria is left on an item such as fruit; instead of bread. 
Changning the focus from fungi to bacteria may change the outcome, 
but the overall hope is to see which cleanser form is the most 
beneficial to us.  
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