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        Secret Formulas 
 
Estimated Time: 30 mins. + 10 mins. clean-up 
 
Topics: Rate of flow (Rf), Chromatography, SC.H.1.3 
 
Introduction: Color-coated candies are very popular. Candy companies use scientists to help them formulate  

the colors for candy coating. The science of color-mixing uses the combinations of multiple dyes.  
The dyes can be separated in a process called chromatography which involves using porous paper 
and capillary action to divide out the mixture. Since the fastest molecule will travel the greatest, the 
distance the molecules travel can be used to determine the rate of flow, Rf. 
 
    Rf = Distance the solute traveled 
           Distance the solvent traveled 
Some dyes will be more attracted to the solution (in this lab it is alcohol) and will easily move 
through the paper, but molecules less attracted to the solvent will stick and not move as far on the 
paper.  
 

Objective: Students will practice using the rate of flow equation to determine and compare the component parts  
of different candies that have the same color.  The goal is to discover if different candies that have 
the same color use the same type of dyes.  Also, students should investigate if different candy colors 
share some similar dyes. 

 
Materials: -Chromatography paper (round coffee filter)  -Skittles candies 

-M & M candies      -Pencil 
-Metric ruler      -Eyedropper 
-200mL beaker      -150mL beaker 
-Watchglass      -Alcohol 

 
Safety:      -Remind students there is NO eating or drinking in the lab.  The candy should not be eaten. 

-Alcohol is relatively harmless.  If it gets in eyes or on skin, flush area with water.  If ingested drink    
  full glass of water and contact medical personnel. 

 
Procedure: 

1. Obtain five filter papers for each brand of candy and cut along the bottom half to form a straight 
edge.  

2. Place the candy piece to be tested in the 150mL beaker. Place four drops of water slowly on the 
piece of candy with the eyedropper to dissolve the outer layer.  

3. Place some of the green solution in the eyedropper and place a drop on the center of each flat edge 
on the filter papers. (To make the colors darker, add another drop of colored water to the dame spot 
and allow the paper to dry between additions) 

4. Repeat step 3 and 4 for the second brand of candy. 
5. Put 5mL of rubbing alcohol at the bottom of the 200mL beaker. Place the marked filter paper in the 

beaker and cover with a watchglass. Remember to label the jar accordingly. Let the solution sit for 
approximately 5 minutes. 

6. Repeat step five for the second brand of candy. 
7. Remove the paper filters and lay them to flat to dry. 
8. Measure the distance the color moved and record on data table.  
 

 



Procedural note: Make sure students use pencil on the filters before chromatography.  Pens have various dyes  
that will dissolve and be pulled in the alcohol solvent.  This will mess up the chromatography of the 
candies. 

 
Results: 

Solution Distance of solute Distance of solvent Rf 
1    
2    
3    
4    

 5 5    
6    
7    
8    
9    
10    

 
Discussion:  

1. What did you observe with the different types of candy? 
2. Did different types of candies that were the same color have similar separations on the filters?  Were 

all the dyes used in their colors the same? 
3. Do different colored candies have any dyes the same?   
4. Since blue and be used to make green, did the green candies have a similar separation as the blue?  

What about other combinations of colors? 
5. What are some Rf values for the different dyes? 

 
You should observe a wide spectrum of colors being separated out on the filters.  The dyes used to 
make the color coatings of candies are mixes of multiple dyes, which should have different Rf 
values.  This means when the candies color is dissolved in alcohol it will move differently through 
the paper coffee filter and create a unique display of multiple dyes.  Candy companies will usually 
use similar combinations of colors to get a desired exterior color for their candies, but the dyes 
themselves may be different, which would mean the candies of different companies wouldn’t have 
the same separation of dyes.  Within one candy company the colored dyes are all probably the same, 
but various mixtures make up the outer coatings of the different colored candies.  Since blue and 
yellow make green, the green colored candies should contain some of the separated dyes of the blue 
and yellow candies if they are all of the same candy type.  Therefore, green M & M’s will have 
chromatography filters that resemble blue or yellow M & M’s.  All the Rf values can be calculated 
via the equation in the introduction.  A line should be drawn to indicate where the candies color 
started on the filter and where the alcohol solution stopped on the filter.  Then lines should be drawn 
halfway through the colored dye regions.  Measurements are made from the starting point to the 
midpoint of the color and to the end of the solution to determine the Rf of that colored dye. 

 
  
 


