
 Can we Slow a 
Fruit’s 

Oxidation 
Process?



Background Research
       To understand this experiment, we first have to understand what oxidation is. Oxidation 
is a chemical reaction that takes place when a substance comes into contact with oxygen or 
another oxidizing agent. It is the loss of electrons during a reaction by a molecule, atom or 
ion. Oxidation, also known as Enzymatic Browning, is a natural process that widely occurs 
in fruits and vegetables. As a result of exposure to air or any other abnormal conditions they 
can steadily darken. The oxidation process can be prevented or postponed by using an 
ascorbic acid to counteract the effects of browning. Fresh fruit and vegetables usually keep 
their necessary enzymes trapped in their flesh and tissues. However, when they are sliced 
or damaged, they begin to break down and the enzymes come into contact with the oxygen 
in the air. Some fruits, such as blueberries, blackberries, and raspberries, don’t brown 
because they do not need to be cut before consumption. On the other hand, fruits such as 
apples, pears, peaches, bananas, and pineapples, all can go through the process of 
oxidation because they are all exposed to oxygen when being prepared. With an apple, the 
first signs of oxidation can be seen after five minutes of exposure to air, but the full process 
can take up to two hours. While using a cut apple and an anti-browning agent, the full 
process of oxidation can be anywhere from one hour to seven hours. 



Can we slow the fruit’s oxidation 
process using ascorbic acid, and are 
there any other alternative delayers?

Question



Hypothesis

If fruit turns brown when exposed to air, then 
when I add an ascorbic acid I can slow 

down the fruit's oxidation process. 



Materials

● X6 bowls
● Knife
● Stop Watch
● Pencil
● Apples
● Lemon Juice
● Lime Juice
● White Wine Vinegar
● Apple Cider Vinegar
● Milk



Procedure
1. Cut apple into 6 even pieces
2. Fill 1 TBSP of lemon juice, lime juice, milk, 
apple cider vinegar, and white wine vinegar 
each into their own separate bowls, then 
leave one empty
3. Fully dip each apple slice into their own 
bowl and cover with that substance
4. After each apple has been lathered, set 
them out to be observed and analyzed 
5. Using a stopwatch time how long each 
slice takes to oxidize, and log it



Graph

Substance Trial 1 Trial 2 Trial 3 Average
Lemon Juice 2:28 2:37 2:26 2:30
Lime Juice 2:11 2:08 2:15 2:11
Milk 0:45 0:37 0:41 0:41
Apple Cider 1:03 0:48 1:06 0:59
White Wine 1:32 1:14 1:33 1:26
Control 0:28 0:12 0:16 0:18



Charts



As expected the controlled variable oxidized the fastest because there was 
nothing to reduce the process of oxidation. While the dependent variables had varied 
times due to the substance they had been coated with. The most effective substance 
for delaying the oxidation process was lemon juice, with a time of 2 hours and 30 
minutes on average before any browning appeared. On the other hand, the least 
effective substance for postponing browning was milk, with an average or 41 minutes 
before the signs of oxidation appeared. The average time for each substance was: 2 
hours and 11 minutes for lime juice, 59 minutes for apple cider vinegar, and 1 hour 
and 26 minutes for white wine vinegar, before any indication of oxidation.

Results



Conclusion 

In conclusion, the best and most effective substance for delaying the 
oxidation process is lemon juice. Slowing enzymic browning helps to 
preserve the nutrients and flavor in an apple. According to other sources 
the full oxidation process should only take about 3-5 minutes. My results 
showed that the average oxidation process took around 20 minutes until 
complete. There are many variables that affect this experiment, and the 
freshness or amount of juice the apple has, is one. 



Resources 

“Activity – Slowing Apple Browning.” American Chemical Society, 2019, 
https://www.acs.org/education/outreach/celebrating-chemistry-editions/2021-ncw
/slowing-apple-browning.html.

Education.com. “Why Do Apples Turn Brown?: Science Project.” Science Project 
| Education.com, 11 Sept. 2013, 
https://www.education.com/science-fair/article/stop-cut-fruits-vegetables-turning-
brown/.



“How to Prevent Cut Fruit from Turning Brown.” UNL Food, 17 Oct. 2022, 
https://food.unl.edu/article/how-prevent-cut-fruit-turning-brown.

“Preserving Color and Preventing Browning of Foods.” Penn State Extension, 10 
July 2018, 
https://extension.psu.edu/preserving-color-and-preventing-browning-of-foods.

RecipeTips. “Why Fruits and Vegetables Turn Brown.” RecipeTips.com, 2022, 
https://www.recipetips.com/kitchen-tips/t--945/why-fruits-and-vegetables-turn-br
own.asp. 

Resources 


