
Egg Sell-by Dates 
Are They Accurate?



Abstract

I want to determine if the sell-by dates on eggs are
reliable to tell if your eggs are still edible. To test
this question, I purchased two kinds of eggs, regular
commercial eggs and free-range organic eggs and
kept two from each date. I recorded the sell by
dates and used the float test to determine when the
eggs spoil. If eggs did not float by 3 months, I
cracked one open to check it. If they had not floated
at 4 months, I cracked the other. I recorded how
many days beyond the sell-by date the eggs
remained edible and calculated the average number
of days. I compared whether the sell-by date is
more accurate on commercial or free-range organic
eggs. I concluded that sell-by dates are not reliable,
and eggs almost always remained edible long past
the date. The date on the organic free-range eggs
were more accurate than the date on the
commercial eggs.



Hypothesis

By testing how long eggs last past their

expiration date using the method of seeing

if they float in water, I believe that the eggs

will stay fresh 14 days past the expiration

date on the container. I also believe that

free-range organic eggs will spoil in the

same time as commercial eggs.



Review of Literature
The topic of my science fair project is whether food expiration dates are accurate, specifically

whether the expiration dates on eggs are accurate. The questions that I’m trying to answer are, “Are egg

expiration dates accurate?” and “Do ethically sourced eggs have more accurate dates than regular commercial

eggs?” I am interested in these questions because last year I did a project that involved food waste and it was

the most interesting topic that I had studied for science fair, so I wanted to look more into food safety and

waste issues. I see that there is a lot of food waste at home and at school, so I want to see if there are ways

that can be reduced.

I found out that a lot of food expiration dates are misleading, and that people could still eat food

after that date and not waste it. (Choi, 2021). “It has been estimated that consumers waste between 10 and

30% of the food that they purchase.” (Aschemann-Witzel, 2018). Overall, “about 40% of food produced in the

U.S. is wasted, equivalent to $218 billion in monetary value.” (Choi 2021).

There are several “dating terms” used on food products. (Misner, 2011). The first is a “sell-by-date.” A

sell by date tells the store how long it should have the product displayed for sale and the customer should buy

the product before the date that is says. The next term is “best-if-used-by date” this date is a recommendation



of when to eat the product for the best quality or flavor. A “best-if-used-by date” does not a date for safety or

for when the product should be purchased. The last “dating term” mentioned in this article is “Use-by-date”.

The “Use-by-date” of a product indicates the last recommended date to use the product that it will be at peak

taste or quality. The manufacturer of the product determines this date.

One study I read tested whether emphasizing the “hedonic” benefits of food in marketing instead of

the “utilitarian” benefits of food would cause people to buy food despite a closer expiration date. (Choi, 2021).

When they emphasized the taste and flavor of the food instead of the healthiness of the food or that it was

organic, “the effect of the expiration date on sales was not significant,” but when they did the opposite “sales

significantly decreased as the expiration date approached.” (Choi, 2021).

One of the other studies I read talks about how companies will use inaccurate expiration dates on

their food to manipulate consumers decisions. “Consumers have been found to majorly prefer ‘optimal’ food

over ‘suboptimal’ when purchasing food.” (Aschemann-Witzel, 2018). This contributes to food waste.

(Aschemann-Witzel, 2018). If people knew that you could eat eggs and possibly other food long after the

expiration date, then there would be less food waste.



I decided on using eggs as the test subject after finding that they could be tested using a simple and

objective test that did not introduce a lot of variables. (Fletcher, 2019). This test requires you to put the eggs in

water to see if they float. (Fletcher, 2019) “The float test works because air builds up inside the egg as it ages,

and this increases its buoyancy.” (Fletcher, 2019).

In order to determine how to store the eggs I followed the advice of the United States Department of

Agriculture. It recommends storing eggs in the refrigerator at 4.4 degrees Celsius or less and in the colder part,

not the door. (USDA, 2019).

At first, I considered looking at whether the eggs had passed peak freshness, because you can do that

by looking at when the eggs tipped up but did not float. I decided against collecting that data because it did

not go to my ultimate question about when the eggs were no longer safe to eat. It also introduced some

uncertainty in the testing because whether the egg had tipped was more subjective than floating.

I hope that by testing the accuracy of egg expiration dates I can determine how long eggs are safe to

eat on average. I will also be testing if organic and ethically sourced eggs have more accurate expiration dates

than commercial eggs. I want this project to show people that they can reduce food waste and save money by

eating their eggs past the expiration dates.



Materials

• Two large eggs from multiple cartons
• 1000 ml Water
• Pyrex measuring cup
• Sharpie
• Egg cartons
• Refrigerator
• Timer
• Pencil
• Science fair notebook
• Excel
• Computer
• Calculator



Procedures

1. Inspect eggs at store to make sure they are not damaged
2. Buy carton of large eggs 
3. Check sell-by date
4. Record sell-by date in science fair notebook
5. Take two eggs from each carton of eggs purchased
6. Write sell-by date in test egg carton slots
7. Place eggs in dated slots
8. Put 1000 ml water in Pyrex measuring cup
9. Place eggs in water
10. Observe for floating for 30 seconds
11. If egg floats it is spoiled if it does not it is still good
12. Record results in science fair notebook – Date, sell-by date, and date floating
13. Place back in test egg carton with sell-by date 
14. Repeat steps 8-13
15. Repeat steps 8 to 14 daily at 6pm for each set of eggs
16. Return eggs that did not float to refrigerator



17. When an egg floats, record date

spoiled

18. At 3 months, if not floating, crack first

egg and check for spoiling

19. At 4 months, if not floating, crack

second egg and check for spoiling

20. Calculate time from sell-by date to

spoiled date

21. Record time from sell-by date to

spoiled date

22. Discard eggs from that sell-by date

23. Add new eggs approximately every two

weeks

24. Calculate the average number of days it

took for eggs to spoil after sell-by date

25. Record average number of days in Excel

spreadsheet
Eggs for testing –
stored by sell-by date



Variables

My independent variable will be how far past the due 

date the eggs that I will be testing are and the type of 

egg. The controlled variables will be the eggs that I am 

testing, the float method of testing for freshness, and the 

size and brand of eggs. Because I will always use the 

same two brands of eggs, the time from laying of the egg 

to the sell by date should be controlled as well.  The 

dependent variable is how many days after the expiration 

date the eggs spoil.



Observations and Data

Sell-by Date Date floated
Three-month 
check

Four-month 
check

9/5/2021 (commercial) Not spoiled spoiled

9/13/2021 (commercial) 12/10/2021

10/6/2021 (commercial) Not spoiled

11/10/2021 (commercial)

11/10/2021 (organic) 11/13/2021

11/26/2021 (commercial)

11/30/2021 (organic) 12/28/2021

12/16/2021 (commercial)

12/26/2021 (commercial)

12/28/2021 (organic) 1/23/2022



Free-range, 
Organic eggs

Float test –
egg floating

Float test – eggs 
not floating

Cracked egg test 
– egg not spoiled
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Average Number of Days Until Egg Spoiled

Commercial Free-Range Organic

Commercial eggs spoiled in an average of 103.5 days as determined by float test and cracking test at 3 months 
and 4 months.  Free-range, organic eggs spoiled at an average of 19.3 days as determined by float test.   



Analysis

Over the five-month course of my experiment only five of my eggs spoiled. I initially tested only
commercial eggs, beginning in September 2021 and added the free-range organic in November in order to
contrast the accuracy of dating in different types of eggs.

Two of the eggs that spoiled were commercial and three were free-range organic. The average
number of days for a commercial egg to spoil was 103.5 days. The average number of days for a free-range
organic egg to spoil was 19.3 days. The commercial eggs had a standard deviation of 16.5 days. The free-
range, organic eggs had a standard deviation of 11.48 days.

The commercial eggs took much longer to spoil and were consistent in how long it took them to
spoil. One of the free-range organic eggs was an outlier, spoiling only three days after the sell-by date. If I
had more time to test, and more spoiled eggs, I could determine more exactly if the longer time frame was
accurate for commercial eggs and if the outlier in the free-range organic eggs was truly an outlier.



Although I did not have as much data as I would like to have had, the fact that so
few eggs spoiled during the months that I ran this experiment generally proves that sell-by
dates are inaccurate and largely meaningless as to whether the eggs are spoiled or safe to
eat. I am very surprised at how long the eggs took to spoil.

The float test that I used to determine if eggs had spoiled was mostly effective,
but one egg did pass the float test even though once I cracked it open, I saw it had spoiled.
This could have been because of the number of times I did the float test. Each time I
conducted the test, I observed small air bubbles coming from the eggs and over time, I
noticed that the eggs felt slightly heavier. If I were to repeat this experiment I would keep
more eggs for each sell-by date so they would not be floated repeatedly or I would test the
eggs for less time, as they float within a few seconds if they are spoiled. I could also try to
find a different way to test for spoiling.



Conclusion

My hypothesis was not correct, it took longer for eggs to spoil than I excepted, particularly the commercial eggs,
and commercial eggs took much longer to spoil. On average it took 89.5 more days than I predicted for a commercial egg
to spoil. On average it took 5.3 more days than I predicted for a free-range organic egg to spoil. When I made my
hypothesis, I was thinking about commercial eggs, but when it became clear they would take much longer to spoil than I
predicted, I added the free-range organic eggs, which spoiled closer to the time I first hypothesized.

After doing this experiment, I have concluded that the sell-by dates on eggs are not reliable as a way to tell if
eggs are still edible. This seems likely to cause a lot of food waste. The labeling of the free-range organic eggs was more
accurate, which may relate to the seller’s interest in food ethics and a desire to waste less food. I would also note that
while the commercial seller may be trying to sell the eggs by the time they are most fresh, the date on the free-range
organic eggs still gave you plenty of time to eat them while they were still good.

If I were to repeat or continue this experiment, I might try to find a different test to determine spoiling or alter
the floating test. I would also test over a longer period of time and with more than two eggs from each date, so that I
could have more data points. It would also be interesting to test more brands of commercial and free-range organic eggs,
as well as to look into any chemicals or additivesthat may be used that affect the eggs and how long they last.
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