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The Visible Spectrum of Chlorophyll


The Visible Spectrum
of Chlorophyll
The mixture of chlorophyll molecules found in green, leafy plants absorbs several wavelengths of visible light, with distinct absorbance peaks in the blue range (400 – 500 nm) and in the yellow-red range (600 – 700 nm). The combination of these wavelengths is green to the human eye, but different ratios of these chlorophylls can create many shades of green.
In this experiment you will extract chlorophyll from spinach (or some other fresh green leafy specimen) and measure its visible absorbance spectrum with a Vernier SpectroVis Plus spectrophotometer. While you wait for the chlorophyll extract to develop, you will measure the absorbance of blue and yellow food colored water samples which will provide an analogy to the absorbance of the chlorophyll extract.
OBJECTIVES
In this experiment, you will

· Measure and analyze the visible light absorbance spectra of chlorophyll.

· Measure and analyze blue and yellow food coloring to compare with chlorophyll.
MATERIALS

	Vernier SpectroVis Plus
	spinach or fresh green leaves

	LabQuest or computer
	isopropanol (rubbing alcohol)

	LabQuest App or Logger Pro
	yellow and blue food colored solutions

	one cuvette
	distilled water

	two 10 mL graduated cylinders
	ring stand and ring

	funnel and filter paper
	plastic Beral pipets

	mortar and pestle
	three small beakers

	
	balance, ± 0.1 g accuracy


PROCEDURE


1.
Obtain and wear goggles.


2.
Connect the SpectroVis Plus spectrophotometer to the USB port of LabQuest or a computer. Start the data-collection program, then choose New from the File menu.


3.
Calibrate the spectrophotometer.
a. Prepare a blank by filling an empty cuvette ¾ full with distilled water.
b. Choose Calibrate from the Sensors menu of LabQuest or the Experiment menu of Logger Pro.
Place the blank in the spectrophotometer; make sure to align the cuvette so that the clear sides are facing the light source of the spectrophotometer. When the warmup period is complete, select Finish Calibration. Select OK.
Part I: Prepare the Chlorophyll Extract


4.
Measure out 0.5 g of fresh spinach. Tear the spinach into tiny pieces and grind them with a mortar and pestle. Add 20 mL of 70% isopropanol (IPA) and transfer the mixture to a small beaker. Allow the mixture to sit, and proceed to Step 5.
Part II: The Absorbance of Food Coloring

5.
Conduct a full spectrum analysis of the blue food coloring.
c. Empty the blank cuvette and rinse it twice with small amounts of the blue food coloring mixture. Fill the cuvette ¾ full with the blue liquid and place it in the spectrophotometer.
d. Start data collection. A full spectrum graph of the blue food coloring sample will be displayed.
Stop data collection. Examine the graph, noting the peak or peaks of very high absorbance or other distinguishing features.

6.
Store the run by tapping the File Cabinet icon in LabQuest, or choosing Store Latest Run from the Experiment menu in Logger Pro.

7.
Repeat Steps 5 and 6 with the yellow food coloring sample.

8.
Mix equal amounts of the blue and yellow solutions into a small beaker. Repeat Steps 5 and 6 with the mixture.

9.
To save your data as a file:

e. In LabQuest, tap File (from any screen) and choose “Save…”. Name your file and choose Save.
f. In Logger Pro, open the File menu and select Save As…. Name the file and save it to the desktop, or another convenient location, of your computer.

Part III: The Absorbance of Chlorophyll

10.
First, prepare a purified sample of your chlorophyll extract. Use a funnel and filter to slowly pour the IPA/chlorophyll extract into a clean beaker.


11.
Measure the absorbance spectrum of the chlorophyll extract.
g. In either LabQuest or Logger Pro, open the File menu and choose New. You must calibrate the spectrophotometer again because your solvent in the chlorophyll extract is not water, it’s isopropanol.
h. Choose Calibrate from the Sensors menu of LabQuest or the Experiment menu of Logger Pro.
i. Prepare an isopropanol blank cuvette and place it in the spectrophotometer. When the warmup period is complete, select Finish Calibration. Select OK.
Pour out the isopropanol from the blank cuvette, rinse, and fill it ¾ full with the chlorophyll extract. Place the cuvette in the spectrophotometer. Start data collection.


12.
Examine the graph, noting the absorbance peaks for chlorophyll a and b, as described in the introductory remarks. To save your data as a file, repeat Step 9.
DATA TABLE

	Trial
	Food Coloring
	Peaks  or unique features of the spectrum

	1
	Blue
	

	2
	Yellow
	

	3
	Mixture
	

	4
	Chlorophyll Extract
	


DATA ANALYSIS


1.
Describe, in detail, the spectrum of each food coloring sample. With the mixture, can you clearly distinguish the characteristics of the blue and yellow food coloring? Explain.

2.
Consult a reliable resource to identify the major absorbance peaks of chlorophyll a and chlorophyll b. Examine the absorbance vs. wavelength graph for chlorophyll. Does your graph clearly show these absorbance peaks? Are there other, undefined, peaks on your graph? Identify them and speculate about what caused these peaks.


3.
How did your tests of the absorbance of the blue and yellow food colored solutions compare with the tests of the chlorophyll extract?

4.
If distilled water had been used as the calibration blank for the chlorophyll test, would it have affected the absorbance measurements?
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