Vernier SpectroVis Lab 3

Food Dye Forensics, Teacher Notes

Teacher Information:
Food Dye Forensics

1.
A kit of FD&C food dyes can be purchased from Flinn Scientific (Flinn order code:
AP7375, 2012 catalog price: $36.50).

2.
Prepare a stock solution of each food dye by dissolving 0.01 g in 100 mL of distilled water. To prepare the stock solutions for student use, dilute each solution by a factor of 10 (10 mL of stock solution + 90 mL of distilled water).

3.
The table below describes each FD&C food dye.

	FD&C Food Dye
	chemical name
	chemical formula

	Red 3
	erythrosine (tetraiodofluorescein)
	C20H8I4O5

	Red 40
	2-napthalenesulfonic acid (or its sodium salt)
	C10H8O3S

	Yellow 5
	tartrazine (it is a synthetic yellow azo dye)
	C16H9N4Na3O9S2

	Yellow 6
	1-p-sulfophenylazo-2-naphthol-6-sulfonic acid, Na salt
	C16H10Na2O7S2

	Blue 1 (Brilliant Blue)
	(triarylmethane, sodium salt)
	C37H34N2Na2O9S3

	Blue 2
	indigotine or indigo carmine
	C16H10N2O8S2∙2Na

	Green 3 (Fast Green)
	(acid arylmethane)
	C37H34N2Na2O10S3



4.
The peaks of the absorbance graphs for the food dye solutions should have a maximum value of ~0.7 – 1.0 for best results. Depending on the beverages that your students test, the beverages may have to be diluted to achieve satisfactory absorbance graphs.


5.
The cuvette should be ~ ¾ full to get good absorbance measurements and allow enough room to seal the cuvette with a plastic cap.


6.
It is good lab technique for each lab team to use a single cuvette to test the liquids in the spectrometer. However, because this lab is more qualitative than quantitative, students can prepare their samples in different cuvettes and still achieve good results.


7.
Most brands and colors of sports drinks work well for this activity, although yellowish colored drinks may not hide the CuSO4 “poison”. Kool-Aid® can also be used.

8.
To prepare the “poisoned sports drink” in the sample data, Powerade (Mountain Berry Blast) was mixed with 0.1 M CuSO4 solution in a 1:1 ratio by volume.


9.
The sports drink does not have to be a blue color to hide the CuSO4 solution from detection with the naked eye. Green and purple drinks also work well.


10.
Transfer the samples of the sports drinks to standard laboratory glassware (flasks or bottles commonly used in your lab), to prevent accidental ingestion of the drinks.


11.
To save time, you can eliminate the testing of the individual food dyes.

Sample Data

	Red 40
	Red 3
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	Yellow 5
	Yellow 6
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	Blue 1
	Blue 2
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	Green 3
	0.1 M CuSO4
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	Powerade (blue)
	“Poisoned” Powerade + CuSO4
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DATA ANALYSIS

1.
Answers will vary. A good description will include: the wavelength of greatest absorbance, also known as the λ max (lambda max), the region where much of the light is absorbed, and any smaller peaks. Using the sample graphs above the λ max values are:
Red 40: 498 nm
Red 3: 521 nm
Yellow 5: 422 nm
Yellow 6: 476 nm
Green 3: 622 nm
Blue 1: 627 nm
Blue 2: 606 nm
0.1 M CuSO4 solution: 833 nm (any wavelength between 800 nm and 850 nm is OK)

2.
Answers will vary, and will include a description of how a sports drink test was matched with a plot from one or more of the food dyes. In the sample data above, the PowerAde sports drink sample contains one food dye: Blue 1.


3.
Answers will vary, and will include a display and/or description of the absorbance spectrum of one of the sports drink that has a peak beyond 800 nm that is characteristic of CuSO4. In the sample data, the graph of the “poisoned” PowerAde clearly shows the CuSO4 peak.
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