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Research Plan/Project Summary and Conclusion 

 

Abstract: 

It is well known that the rate at which a slice of bread stales differs depending on how it 

is stored. In this experiment, multiple slices of bread were examined to determine which 

environments were best for slowing the staling process. The staleness was measured by the loss 

of weight of each slice, as the weight of bread is correlated to moisture, and thus staleness. 

Measurements were taken for both “regular” store-bought white bread as well as preservative-

free organic bread. The results of the experiment showed that slices stored in non-room 

temperature environments staled at a slower rate than those at room temperature. Therefore, 

when bread is stored in colder environments, such as a refrigerator or freezer, it will hold more 

moisture and last longer. This research is significant since it will help to educate people on the 

best way to store bread, leading to less wasted food and resources to make that food. 
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Research Question:  

How does the method in which bread is stored affect how quickly the bread stales? 

 

IV – The method of storage used. 

DV – The staleness of the bread; the change in the bread’s weight. 

 

Hypothesis: 

Slices of bread stored in colder conditions will stale slower, resulting in the bread not losing 

moisture and weight as quickly. 

 

Expected Outcomes:  

It is expected that each slice of bread will lose moisture over time, causing the slices to lose 

weight. It is also hypothesized that the slices stored in non-room temperature climates will stale 

slower, and thus will continue to weigh more than the others. Lastly, mold may form on the 

slices of bread, which could change the outcome of the project. 
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Research Rationale:  

Bread can get stale after being opened for a while, this a common occurrence, but what is 

the best way to store bread so that it stays fresh longer? After doing some research it seems that 

some good ways to preserve bread are to keep it out at room temperature when it is going to be 

eaten, put in a bread box for a slightly longer term storage, and freezing for long term storage.  

Another important thing to do is to keep the bread in either a plastic or paper bag, and to 

keep the bag air-tight, as to not expose the bread to air. An article from FlipScience.ph says that 

“bread contains starch, prolonged exposure to air will cause it to take in moisture and eventually 

harden.” Hardened bread is called “stale” bread, and stale bread loses its smooth texture and 

buttery taste. 

Stale bread is edible, but if bread gets moldy, then it is not. Some molds are edible: 

cheese mold for example, is used to make blue cheese. But the type of molds that grow on bread 

are not edible, and can lead to illnesses. Molding bread cannot be salvaged, as mold spreads 

quickly and can easily affect an entire loaf. Packaging bread and storing it correctly can greatly 

reduce the risk of mold. 

This research is important because it gives examples of other peoples’ opinions and 

research on the topic, as well as reasons to properly store bread. Without this research, I would 

be going in blind, only knowing about the existence of stale bread, but not why it occurs. 

Ultimately, this research is important as it is a foundation for everything I will be doing for this 

project. 

Spreading the knowledge on the best way to store bread and why it should be stored this 

way will lead to more people getting the most out of this bread, which will lead to less wasted 
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food. This is beneficial as bread is relatively cheap, so more of it will get to the poor, and less of 

it will go uneaten or become molded. 

 

Materials: 

• 1 Loaf of Store-Bought White Bread – The bread is what was experimented on 

• 1 Loaf of Store-Bought Organic Bread 

• 1 Refrigerator – Used in the experiment as one of the storage methods 

• 1 Freezer – Used in the experiment as one of the storage methods 

• Sandwich-sized Plastic Bags – Bread was placed in the bag, to simulate the plastic that 

bread commonly comes in. 

 

Procedure:  

1. Two loaves of bread (White, Organic) were bought at a local store.  
2. Three slices of bread were taken from the center of each loaf, so that each slice was 

similar in size.  
3. All slices were sealed in their own sandwich-sized plastic bag, and all air was released 

from the bags.  
4. Each bag was then weighed using a scale, and the weight for each bag was recorded. The 

scale which was used measured weights to whole grams. 
5. The first bag was placed on a counter in a room-temperature environment.  
6. The second bag was placed in a refrigerator.  
7. The third bag was placed in a freezer.  
8. After one week, each bag was re-weighed, and weights were recorded.  
9. If any mold was visible on the bread, the entire bag was immediately thrown away.  
10. The weight of the sliced were recorded every week for 4-6 weeks. 

 

Risk and Safety:  

• If mold were to form on the bread, that bag with the slice of bread would be thrown away 

at the first instance of mold. 

• Mold may mess with data in the experiment, but it may show that bread stales after it 

molds, showing that stalling should not be a worry for bread. 

• Bags will be labeled “Do Not Eat” to show that the bread is being experimented on and 

may not be edible. 

• Hands were thoroughly washed before and after each test following CDC protocols: 

o Hands were wet with clean, warm running water, the tap was turned off, and soap 

was applied. 
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o Hands were completely lathered by rubbing them together with the soap. 

o Hands were scrubbed for at least 20 seconds. Hands were then rinsed well under 

clean, running water. 

o Hands were then dried using a clean towel. 

 

Data Analysis:  

• The data was recorded for each slice in a table: 

 

White Bag #1 

(Room 

Temperature) 

White Bag #2 

(Refrigerator) 

White Bag #3 

(Freezer) 

Organic Bag #1 

(Room 

Temperature) 

Organic Bag #2 

(Refrigerator) 

Organic Bag #3 

(Freezer) 

Original Weight 

(g) 28 32 27 29 31 31 

Week 1 27 32 27 29 31 30 

Week 2 26 32 26 - 31 31 

Week 3 25 32 27 - 31 31 

Week 4 24 32 27 - 31 31 

Week 5 23 32 27 - - - 

Week 6 23 32 27 - - - 

Mean 25 32 27 29 31 31 

Absolute 

Deviation 2 0 0 0 0 0 

 

• Multiple graphs were then made, one for each of the two tests, and one containing data 

from both:  

Claim Statement: 
As the number of days the first bag of bread was tested increased, the weight of the bread decreased. 
As the number of days the second and third bags of bread were tested increased, the weight of the bread stayed relatively the same. 

 

As the number of days each bag of bread was tested increased, the weight of all three slices of bread stayed relatively the same. 
After the first week, the first slice of bread molded and was thrown out. This was unfortunate as the bread kept in a room-temperature 

environment in the first test lost the most weight. 
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Throughout the experiment, the overall weight of the first bag of bread decreased. 
Throughout the experiment, the overall weight of the second and third bags of bread did not change. 

 

Throughout the experiment, the overall weight of all slices of bread did not change. 
Bag #1 only had one week's worth of data collected do to mold, and neither of the other slices had change in weight. 
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As the number of days that "White Bag #1" was tested increased, the weight of the slice decreased. 
As the number of days that all other 5 slices of bread were tested increased, the weight of each slice stayed relatively the same. 

 

 

Conclusion: 

The results of this show that bread stored in colder environments, like a refrigerator or 

freezer, will stay fresh for longer. The first set of the collected data shows this perfectly, as the 

bags stored in colder environments had little fluctuation in their weight, and the room 

temperature bag lost a total of 5 grams throughout the test. The second set of data with organic 

bread also contained similar results. Similarly, the cold bags lost no weight, but data for the 

open-air bag looked slightly different, as the test recorded less data for it. This data supports the 

conclusion that bread stored in colder environments stays fresh longer and reflects the original 

hypothesis. 

Error Analysis: 

There were a few errors with this experiment. One outcome that was less than desirable was the 

molding of one of the slices. Had this not happened, the data collected for the slice could've been 

more evidence towards the conclusion, or it could've resulted in the opposite. 
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Science: 

This experiment analyzed the tendency for bread to stale overtime to see if this effect 

could be delayed. This was measured through weight, as bread will weigh more if it contains 

more moisture, and this also means that it is less stale as stale bread is bread with a loss of 

moisture. 

Real World Application: 

Overall, this experiment’s conclusion can be used to educate people on the best ways to store 

bread. If more people are educated about this, it could result in less bread being wasted, 

ultimately being better for the environment. This experiment could later be elaborated on by 

testing more types of bread and environments to diversify the collected data. As well, testing for 

mold rather than staleness could yield interesting results. 

 

Ideas for Future Research: 

Some ideas that could be tested in the future include: 

• Testing on a wider variety of bread types to see if they supply different results 

• Testing with a wider variety of environments, like a bread box or in an oven. 

• Testing for mold rather than staleness, as that may yield interesting results 
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