
      Yummy Juice Balls!

The Science of Spherification:



                                     Introduction:

  Instead of drinking your favorite juices or sodas, how about eating them?  You can do this by turning 
them into small spheres.  The spheres have a gelatinous outside with a liquid center.  Molecular 
gastronomy is the area of food science that explores how to make these spheres.  Molecular gastronomy 
looks at molecules in our food and how they change.  The molecular gastronomy technique that is used to 
make food into spheres is called: spherification.            

   The two key chemicals involved in spherification are sodium alginate and calcium chloride.  Sodium 
alginate is made from seaweed and can form a gel-like substance when dropped into a calcium chloride 
solution.  When the two chemicals come in contact with each other they rearrange so that the alginate 
binds to the calcium, forming calcium alginate, which is a gelatinous substance.

   For foods to be able to go through spherification, they need to have a certain pH. (pH is a scale that 
measures how acidic or basic a solution is. )  If food is too acidic, the spherification will not work well.  To 
solve this problem, sodium citrate is added to the food.  If too much sodium citrate is added, spheres do 
not form.



                                      Purpose:

  We will be investigating how the changing the pH of 
an acidic food, by adding sodium citrate, affects the 
ability of the food to undergo spherification.



                                      Questions:

1. What will be the right  pH for turning foods into the best 
spheres?

2. Will it depend on the food we use?



                                     Hypothesis:

I think that if I add sodium citrate to my liquids if the pH 
is not in the levels of 5-7, it would affect the ability to 
undergo spherification because sodium citrate increases 
pH levels.



                                        Materials:

● Spherification kit (purchased from Home Science Tools).
● Cold tap water
● Liquid measuring cups
● Bowls that will hold at least 1 cup of liquid.
● Digital scale with 0.1 gram increments.
● ⅛ measuring spoon; if you don’t have one of these, use ¼ tsp. And only fill it half way.
● Wax paper
● Blender 
● Small cup or bowl that will hold a ¼ cup liquid
● Spoons ( at least 9)
● Plastic wrap
● Timer or stopwatch
●  pH test strips
● At least 3 different acidic foods. ( we used Coca-Cola, orange juice, and tomato juice.
● Graph paper with lines that are 1 mm, or ideally 2 mm apart.  We used graph paper that had lines 2mm apart.



                                        Variables:

Independent variable: The amount of sodium citrate 
needed to form the best sphere.

Dependent variable: Whether a completely solid sphere 
is formed.

Controls:  Liquids I choose to experiment with. 
Coca-Cola, orange juice, and tomato juice.



                                       Procedure:

1. Prepare the graph paper you will use to measure the spheres.
a. Cut a square (a few centimeters per side; the exact size doesn’t matter) out of a sheet of 

graph paper so that the lines of the grid are right at the edges of the paper.   You will use 
this to measure the height of the spheres by holding it vertically.

2. Before starting your tests, make sure that all test foods have been cooled in the refrigerator.

3. Make the calcium chloride solution.

a. Add 1 cup of water to a clean bowl.
b. Add 2.0 grams of calcium chloride.
c. Stir the bowl using a clean spoon until the calcium chloride is completely dissolved.

4. Place a small piece of plastic wrap on a sheet of graph paper; this is for measuring the 
diameters of the spheres.



                                 Procedure (con.)

5. Make the sodium alginate solution with the first food you want to test.

a. In a cup, add ½ cup cold liquid.
b. Add 2.0 grams of sodium alginate to the ½ cup liquid.  (stir)  Put into blender.
c. Add ½ cup of liquid to the alginate mixture in the blender.
d. Blend until completely smooth.

6. Measure out ¼ cup of the mixture you blended.  Put into a separate container.

7. Do some test spheres before the experiment.  Use a medicine dropper, or syringe, suck up a small 
amount of the ¼ cup mixture.  Practice releasing the solution very slowly back into the container; one drop 
at a time.

8.  Put a pH strip into the ¼ cup of mixture; record your results into your data table.

9. Now suck up a small amount of mixture and add one drop to the sodium chloride.  Wait 60 seconds.



                                Procedure (con.)

10.  After 60 seconds try to use a clean spoon to scoop the ball out of the solution, taking care to scoop as little of the 
solution out as possible without damaging the ball.

a. Measure the diameter of the ball by placing it on the plastic wrap on top of the graph paper and counting how 
many lines the ball spans.

b. Based on the number of lines the ball spans, calculate the ball’s diameter in millimeters.  If your graph paper 
has lines 2 mm. apart, this means you will multiply the number of lines the ball spans by two.

c. If the ball is not a sphere, measure it’s longest diameter and its shortest diameter, record in your data table.
d. Measure the height of the ball by placing the graph paper behind the ball.

11.  Repeat steps 9-11 2 more times ( so you will have a total of 3 balls.)

12. Next you will Add ⅛ tsp. Of sodium citrate to the ¼ cup of alginate solution.  (make 3 balls)

13.  Add ¼ tsp. Of sodium citrate to the alginate solution (make 3 balls) , then ⅜ tsp of sodium citrate, ( make 3 balls.) 
Last ½ tsp sodium citrate.

*You will do this same procedure with each food you test.  *Don’t forget to record data.



                       Data Table For Orange juice:

Total amount of 
Sodium Citrate

pH Average 
diameter

Average Height

0 3 5.3mm 1.7mm

⅛ tsp. 4 6.8mm 1.7mm

¼ tsp. 4 5.1mm 2.7

⅜ tsp. 3 5.3 2.3mm

½ tsp. 3 4mm 2.3mm



                         Data Table for Tomato Juice:

Total Amount of 
sodium Citrate

pH Average 
diameter

Average Height

0 1 0 0

⅛ tsp. 2 0 0

¼ tsp. 2 0 0

⅜ tsp. 4 5.3mm 1.3mm

½ tsp. 4 4.0mm .7mm



                         Data Table for Coca-Cola:

Total Amount of 
Citrate

pH Average 
Diameter

Average Height

0 3 2mm 1.3mm

⅛ tsp. 4 4mm 2mm

¼ tsp. 6 4mm 2mm

⅜ tsp. 8 5mm 2.3mm

½ tsp. 8 5mm 2mm



                                          Results:    

Basic Spherification process does not work if the main ingredient is too acidic. 
pH<5 (acidity is reduced by adding sodium citrate.).  My hypothesis was correct, 
by adding the sodium citrate, I was able to create better spheres.

Orange Juice: When I added ⅛ tsp. Of citrate to my ingredients I was able to 
create nice round spheres.

Tomato Juice:  It took ⅜ tsp. Of citrate.

Coca-Cola:  It took ⅜-½ tsp. Of citrate.



                                     Conclusion:        

    This experiment was fun, but I wasn’t able to get the big spheres they 
show in the videos.   Getting the pH just right did make a difference in the 
formation of the spheres. The ones I created tasted good.  It takes a lot of 
practice to get a nice sphere pushed out of the syringe.  A lot of mine were 
spheres with tails.  It was exciting to see that the experiment worked, and it 
is a fun way to experiment with favorite drinks.  Creating other shapes was 
fun too.  I could see that taking a baggie of juice balls would be much lighter 
than taking the containers if I was hiking.  They would also take up less 
space. I would like to try apple juice and sports drinks next. Less pH in 
foods can also help people who have ulcers or other stomach problems.
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