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Purpose:
Separate and compare the food dyes in two kinds of candy.  Compare mixtures of dyes to determine if their composition is similar in both kinds of candy.

Background Information:


All foods we consume are mixtures of substances.  The nutrients that make up foods are compounds.  In addition, manufacturers of food products often add substances such as vitamins, minerals, artificial colors and flavors, and preservatives to foods to improve their nutritive value, appearance, taste, texture, or keeping ability.  In this experiment, you will separate and compare the dyes that make up the food colors used in the manufacture of two kinds of candy.


One way to separate the substance in a mixture is by use of paper chromatography.  In this technique, a drop of the mixture is placed on a piece of chromatography paper; the paper is then dipped like a wick into a solvent, a liquid in which the substances in the mixture will dissolve.  When the solvent, moving along the wick-like chromatography paper, reaches the mixture, each of the substances in the mixture dissolves and moves along the paper also.  However, some substances are more soluble than others.  This difference, in combination with other factors, means that the dissolved substances move along the paper at different rates.  If the substances are colored, separate spots of color, each a different substance, appear on the paper.  The rate at which a substance travels (its rate of flow, or Rf,) is a property of the substance and can be used in identifying it.

Hypothesis:
If the mixtures of same colored M&Ms and Skittles are separated by the process of chromatography, then the resulting component dyes will be      (you fill this in)        .

Materials:
Two kinds of candy

1 24-well microplate
scissors



4 strips of chromatography paper
plastic zipper bag

metric ruler



1 thin stem / 4 microtip pipets
ammonia

candy coating in



white paper


goggles


   sulfuric acid

Safety Precautions:
Come up with your own.  Be sure to mention use of acids and other chemicals and general lab safety.  Mention at least six safety tips.

Procedure:


1.  Get 4 strips of chromatography paper.  

2.  One at a time put an end of each strip of chromatography paper into well C1 and crease the paper at the top of the well.  Remove the paper from the well.

3.  Make a PENCIL line over the crease on each strip of paper.  At the end opposite the crease, label the strips of paper A, B, C, or D.  Record which letter is which colored candy in your log book.

4.  Go to the back desk and choose an M&M and Skittle that are the same color.  Using the micro pipets provided, place a single tiny drop of dye in the middle of the pencil line on paper strip A.  Repeat with the same colored candy for B.  For C and D, place a single drop of the other colored candies.

5.  After the spots have completely dried, apply a second drop of the same color to each spot.  Allow the spots to dry.

6.  Arrange the strips of paper in the wells of column 1, again matching the letter on the well to the letter marked on the strip.  Only the tip of the end with the dye spot should go into the well; the pencil line and dye spot should remain outside, a few millimeters from the rim.  Make a crease in the strip at the rim of the well so the rest of the strip lies loosely over the top of the microplate, as shown in the diagram.  Do not get the strips wet!
7.  Remove the strips.  Using a clean thin stem pipet, add ½ pipet of household ammonia to the 

wells in column 1, being careful not to put the ammonia directly onto the strips of filter paper.
8.
Place the strips back in their respective wells making sure that that line and spots of dye are NOT directly in the ammonia.

9.
Keeping the microplate level carefully put it into a sealable plastic bag and seal the bag.

10.
When the ammonia (the solvent) has almost reached the ends of the strips, remove the plate from the bag.  Place the papers on a white sheet of paper to dry.  Each strip is a chromatograph.

11.
For each paper strip, mark with pencil and then measure the distance from the pencil line to the farthest point the solvent traveled (the solvent front).  Record this distance in your data table.

12.
For each strip, measure the distance from the pencil line to the center of each different spot of color on the paper.  There may be more than one spot of color for some candies.  Record each color separately.

13.
Dispose of the liquids by pouring them down the sink with the water running.

Data and Observations: 


PART I:  Make a data table similar to the one shown. 






Distance Solvent

Distance Dye

  Well
Candy Color
Dye Color(s)
Front Moved

Spot Moved


     A

     B

     C

     D

PART II:  Tape chromatographs to lab

Calculations and Analysis:


PART I:  The distance a dye spot moves divided by the distance the solvent moves is its rate of flow (Rf).  If two spots have the same color and the same Rf, they are the same compound.  Calculate the Rf values for each of the dyes for each of the candies.  Show the formula and show your work for each calculation.  Make a neat, organized table of the Rf values.
Rf  =     distance the dye spot moved   (    distance the solvent front moved

PART II:   Compare your results with those of two other lab groups.  Report their dye colors and Rf values as well as their lab group number.  Be sure to discuss these results and how they compare to your own.

Conclusions:

Discuss your hypothesis and whether you proved it or not.  Discuss which dyes were pure and which were mixtures.  Indicate which pure dyes were used in more than one candy.  Indicate at least two sources of error for this experiment.

USING PAPER CHROMATOGRAPHY TO SEPARATE DYES














