
Fingerprinting the Unseen World 
with Gel Electrophoresis



Guiding Questions:

• Do food dye colors that are 
closer on the color wheel 
have more similar 
macromolecules?

• Do different brands of food 
dye colors show the same 
pattern?



Hypotheses:

1) Gel electrophoresis bands will be most similar 
if the food dye colors are closer on the color 
wheel because similar macromolecules 
should create similar colors.

2) Different brand food dye colors should show 
the same color and band pattern if hypothesis 1 
is correct, but different ingredients used by the 
brands means different macromolecules will 
make a slightly different pattern.



Materials:
1 x Spice Supreme brand food coloring (red, yellow, green, blue), 0.3 oz each
1 x Watkins brand food coloring (red, yellow, green, blue), 0.3 oz each
10 x Energizer 9v batteries
1 x Kate Naturals brand Agar Agar Powder, 4 oz bag
1 x Now Solutions vegetable glycerin, 4 oz
1 x 20 pc box of Reinar White 3 ml disposable graduated pipettes
1 x 500 ml Karter Scientific plastic graduated cylinder
1 x pair of Kaiweets Alligator Clips
1 x roll of Scotch brand general purpose masking tape
1 x roll 24 gauge stainless steel wire
2 x plastic Sistema tupperware containers, 4x6''
2 x plastic takeout container bottoms cut to make "combs"
1 x pair Milwaukee metal wire cutters
1 x Caliber 5x7" notebook with pen
1x KitchenAid kitchen scissors
1x Polder kitchen scale
1x box Arm and Hammer baking soda, 16 oz
5x 500 ml each Kirkland Purified water



Procedures:
Read instructions carefully.

Get all the materials needed.

Make gel electrophoresis chamber and comb

Make buffer solution and agar.

Heat up agar in microwave to get bubbles on agar.

Put comb in and pour agar into gel chamber and let 
it sit for as long as instructions says to.

Set up weir and batteries to chamber.

Take out comb, add glycerin to food 
coloring dye, using pipets put the food coloring in 
the chamber.

Connect wire, batteries, and alligator clips to 
chamber and let run for a half an hour.

Take notes thought the process

Repeat once more.

Compare food coloring dye sample, make a data 
table.



Research:
• Did internet research on gel 

electrophoresis, how it is used, and how 
to conduct this type of experiment.

• Spoke to a research biochemist to learn 
tips on conducting this research.

• Did a test run of the experiment to work 
out any problems.

• Do not let agar dry too long because it will 
dry out.

• Glycerin is necessary to help keep food 
dye in the agar wells.

• 1 hour is too long to run the current, but a 
half hour is just right.



Results:
Dye Color and Brand # of 

Bands
Macromolecule 
Migration Distance 
(in cm)

Test #1: Spice Supreme (SS)

red 1 1 cm

yellow 1 0.8 cm

green 1 0.6 cm

blue 1 0.5 cm

Test #2: SS and Watkins (W) 
Brands

SS Red 1 1 cm

W Red 1 0.5 cm

SS Yellow 1 0.8 cm

W Yellow 1 0.4 cm

SS Green 1 0.7 cm

W Green 1 0.2 cm

SS Blue 1 0.8 cm

W Blue 1 0.3 cm



Conclusions:
Hypothesis 1: Gel electrophoresis bands will be most similar 
if the food dye colors are closer on the color wheel because 
similar macromolecules should create similar colors.

My data support this hypothesis. Moving from red to blue, the 
total distances moved by the macromolecules decreases. The 
red band moved 1 cm, but the blue band moved only 0.5 cm.

Hypothesis 2: Different brand food dye colors should show the 
same color and band pattern if hypothesis 1 is correct, but 
different ingredients used by the brands means different 
macromolecules will make a slightly different pattern.

My data might provide weak support for this hypothesis. 
Watkins brand shows a possibly weak pattern of decreasing 
band movement with color, but more clearly shows that the 
macromolecules in these dyes are very different than Spice 
Supreme brand. Not only are Watkins brand dye colors 
different, but none of the bands migrated very far.
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