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Absorption Spectrum of Photosynthetic Pigments of Marine 
Macroalgae 

 
Objective: The purpose of this exercise is to determine the absorption spectrum of the 
pigments in a chosen species of macroalgae. 
 
Background: Algae contain photosynthetic light-absorbing pigments contained 
within their chloroplasts. Different groups of algae (brown, green, red) often contain 
different pigments for capturing different wavelengths of light. The three broad 
categories of pigments are chlorophylls, caretonoids and phycobilins. 
The solar radiation that enters the ocean is present as different visible wavelengths, 
from violet (400 nm) to blue to green to yellow to orange to red (700 nm). 
Also note that different wavelengths penetrate the ocean to different depths. 

 
Chlorophylls generally absorb light energy in the red and blue part of the 
electromagnetic spectrum. Example: Chlorophylla a peaks around 420nm and 
680nm. 
Caretonoids absorb light energy in the blue-green (430-500nm) part of the 
electromagnetic spectrum. Example: Fucoxanthin peaks between 430-500 nm. 
Phycobilins absorb blue, green, red, yellow and orange wavelengths. Examples: 
Phycocyanin peaks before 300nm and again around 600nm. Phycoerthyrin peaks 
before 300nm and again around 570nm. 
 
What is the absorption spectrum of the pigments in your algae? 
To determine which wavelengths of light are absorbed by different species of algae, 
we need to first remove the pigments. These pigments are generally contained within 
membrane-bound organelles called chloroplasts present within individual algal cells. 
To get at these pigments, we must first disrupt the individual algal cells so the 
pigments are free to leak out of the cells, and then we must separate the pigments 
from the rest of the algae. 
 
Extraction of Algal Chlorophyll and Pigments  
1. Pick one specimen of green, brown, and red algae, and place each in a 

hyperosmotic (high concentration) solution of salt for 5 minutes, to disrupt the 
algal cells so the pigments are free and leak out of the cells 
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2. Place each specimen into a cell grinder and add 10 ml of ice-cold 90% acetone (or 
95% methanol) by bottle dispenser. 

3. Grind specimen until completely homogenized. 
(If liquid nitrogen is available in your lab, place each type of algae in a separate 
mortar and cover algae with nitrogen. Ground each sample into a fine powder with a 
pestal. Once, the tissue had the consistency of a fine powder, three to four volumes of 
acetone or methanol are added to the algal samples.) 
4. Fill homogenate into a labeled glass centrifuge tube and store on ice in the 

benchtop cooler. 
5. When all specimens are extracted, place all tubes into the benchtop centrifuge. 

Take care to place tubes in holders on opposite side of the centrifuge head to 
balance the centrifuge.  

6. Spin tubes at 4000 rpm for 15 min.  
7. Remove tubes, one at a time, carefully from the centrifuge and place in tube rack. 
8. Fill a small volume of the acetone extract into a glass photometer cuvette.  
9. A blank cuvette will be filled with 90% acetone.  
 
Procedures 

 
 

1. Each group of students will obtain two cuvettes: a blank (B) filled with 90% 
acetone only, and a sample (S) filled with algae extract. 

2. Set the wavelength control knob on the Spectrophotometr to 350 nm. 
a. Insert the Blank cuvette and adjust the absorbance reading to zero using 

the right knob (zero absorbance = 100% transmittance) 
b. Remove the Blank cuvette, set it aside, and insert your Sample cuvette. 

Read the absorbance value and record it on Form A. 
3. Repeat the procedures in step 2 at 25 nm wavelength intervals from 350 nm to 

700 nm. For each new wavelength, insert the Blank cuvette and adjust the 
reading to zero prior to measuring your sample. Record each measurement. 

4. When complete, graph the absorbance measurements to determine the peaks 
in the graph (where maximum absorption takes place). 
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5. Empty the sample cuvette into the acetone waste bottle (never discard acetone 
into a sink!) and fill with your next extract.  

6. Another absorption spectrum will be measured.  
7. Repeat steps for all your extracts. 
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In this lab, we were able to see that different types of algae containing different 
accessory pigments that can indeed be identified using their absorption spectrum.  
 
QUESTIONS 
1. Examine the plot of your absorbance spectra. Do you detect any peaks in your 
absorbance spectra? If so, indicate the ranges of wavelengths and colors that are most 
effectively absorbed by your extracts. 
 
2. Which of the three major categories of algae pigments could be represented by your 
absorption spectra? See first page of handout. 
 
3. Which group of algae does your sample belong to based on the graphs provided in 
the handout? Is this what you would expect based on the color of your extract? 
4. Based on your graph, would your algae live best at: 
a. 0-10 meters depth? 
b. 10-20 meters depth? 
c. 20-30 meters depth? 
d. >30 meters depth? 
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