
Why Do Some Fruits Turn       
Brown?



                            Background Information:

    We like to have apples for lunch.  Eating the apple is much easier if we have it 
cut up in small slices, but when we go to eat the apple it has started to turn brown 
and it doesn’t look as appetizing.  The reaction to having the cut apples turn brown 
is called enzymatic browning.  This process occurs when chemicals inside the 
fruit come into contact with oxygen in the air.  This produces melanin, the same 
dark pigment that colors human hair, skin, and eyes. The enzyme responsible for 
browning is called polyphenol oxidase (or PPO).  In the presence of oxygen, the 
PPO enzyme changes substances known as phenolic compounds (through the 
process of oxidation) into different compounds called quinones.  The quinones 
then react with other compounds to form melanin.  Melanin is what turns fruits and 
vegetables brown.  



                                       Question:

  Which liquid: water, apple juice, lemon juice, or white vinegar 
will keep our apple slices looking the freshest? 



                                       Purpose:

We want to see if there is a substance we can add to fruit 
to keep it from getting brown before we have a chance to 
eat it.



                                      Hypothesis:

  We think that when you add lemon juice to the slices of apples they 
will stay the freshest.  We think vinegar is a bad idea because the 
fruit would taste funny, and vinegar smells awful!



                                       Materials:

1.  2 apples per student ( apples need to be same size and type)  We used 
honey crisp red apples.

2. Plates ( 6 per person)
3. Timer
4. Permanent marker
5. Knife
6. Spoons
7. Lemon juice
8. White vinegar
9. Apple juice

10. Water
11. fork



                                       Variables:

Dependent Variable:  The amount of time that it takes for the apples to brown 
depending on the solution which is used.  The solution used can either slow down 
or quicken the reaction.

Independent Variables: The different solutions that are applied to the surface of 
the apples.

Control:  The type of apples used in the experiment.

*We had one other issue with this experiment our slices of apples weren’t exactly 
the same size or thickness.  (They weren’t exact but very close.



                                      Procedure:

1.  Label your plates: control, water, apple juice, white vinegar, lemon juice, poked 
apple slices.

2. Carefully cut both apples in half through the middle.  Then cut the apple halves 
into 18 equally-sized slices.

3. Immediately after cutting the apple place three apple slices on each plate.  Put the 
slices on their sides.

4. Start treatment right away so your apples do not have time to turn brown.
a. For each plate, sprinkle about one teaspoon of the corresponding liquid onto 

each appleslice.  Make sure to completely cover the top of each slice with the 
liquid.

b. Do not put any liquid on the control plate.  These will show how the apples turn 
brown without any treatment.

c. Take a fork and poke each of the apple slices on the “poked apple slices” plate 
several times.  Do not apply any liquid.



Procedure (con.)

5.  Set a timer for 2 hours.  Check on the slices every half-hour to have a look at 
them.  After two hours, write down what your apples look like on your data table.  
Make a note of your observations.



                                         Results:  

         
Treatment Apple slice How does each 

apple slice 
look? 1=Not 
brown at all; 
5=very brown.

Average for 
Treatment 
Group. 1=Not 
brown at all; 
5=verybrown.

Control #1 #2  #3 2,  2,  & 3 2

Poked #1 #2 #3 3, 4, & 4 3.5

Lemon Juice #1, #2, #3 1, 1, 1 1

Apple Juice #1 #2 #3 1, 2, 2 2.5

White Vinegar #1 #2 #3 3, 3, 3 3

Water #1 #2 #3 2, 2, 2 2



                                            Data:
Rating:

1-5 (1=no browning)

5=Very brown



                                    Conclusions:

The apple slices that we added lemon juice to did not turn brown, so our 
hypothesis was correct.  The PPO enzyme does not like acidic conditions.  Lemon 
juice is acidic, so this is why it did the best job of keeping our apple slices from 
turning brown.(pH of 3.75)  Poking holes let too much oxygen into the apple slices 
so they turned brown fast.  We were surprised that the slices didn’t turn icky brown 
when we used just water and apple juice.  Dipping your apple slices in water 
prevents air from reaching the slices (oxygen) therefore slowing down the 
browning.  Apple juice is also acidic.  Vinegar possess an inadequate pH level ( 
not enough acid to prevent the browning process.)     If you have lemon juice or 
lemons on hand, cover your apples with the juice, if you don’t the next best thing is 
water or apple juice.



                                       Resources:

1.  
https:www.sciencebuddies.org/science-fair-projects/project-ideas/FoodSci_p0
82/cooking-food-science/enzymatic-browning#-text=The process

2. https://qa-faq.com/en/Q%26A/
3. https://food.unl.edu
4. https://extension.psu.edu

http://www.sciencebuddies.org/science-fair-projects/project-ideas/FoodSci_p082/cooking
http://www.sciencebuddies.org/science-fair-projects/project-ideas/FoodSci_p082/cooking
https://qa-faq.com/en/Q%26A/
https://food.unl.edu


                                      Variations:

1.  Try other substances like cinnamon, salt water.
2. Test to see if temperature has an effect on how fast the apple slices turn 

brown.
3. Try other kinds of apples.
4. In the food industry, lots of attempts have been made to prevent enzymatic 

browning to keep produce appearing fresh for a long time.  One example is 
the development of the Arctic apple.  This apple was modified so it not longer 
produces the PPO enzyme.  With this enzyme not present, the browning 
cannot occur.  We would like to try one of these apples. 


