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1. Summary 
 

A procedure for the analysis of Chlorophyll a (Chl a) and Pheophytin a (Pheo a) modified from Standard 
Methods, 18th Edition, method #SM 10200 H.  In order to concentrate Chlorophyll-a containing 
phytoplankton in a measured volume of sample water, low vacuum filtration through a glass fiber filter is 
implemented.  Thorough extraction of the pigments from the phytoplankton in 90% acetone is by way of 
manual grinding and steeping for a minimum of 2 hours and a maximum of 24 hours.    

 
2. Sample Handling and Preservation 

 
2.1 Always use Personal Protective Equipment (PPE) including gloves, eye protection, lab coat, long pants,  

and closed-toed shoes when working in the laboratory.  Always use fume hood (in Room 208) when 
working with hazardous or volatile chemicals. 
 

2.2 Collect samples in dark plastic or amber glass bottles previously acid washed in 12 % H2SO4 .  Glass is 
combusted in 400°C muffle furnace for 4 hours minimum (see Nutrient Lab acid washing procedures SOP 
#NUT-000 and Hand Collection of Whole Water Samples for Dissolved Nutrient Analysis SOP #NUT-
001) and rinsed (5x) with distilled-deionized water (DDW). Rinse bottle (1x) with ambient water prior to 
collection of the sample. 

 
2.3 Place samples on ice immediately after collection and return samples to laboratory. 

 
2.4 Filter samples, as soon after collection as possible (within 2 hours is ideal),  through a 0.45 µm glass fiber  

filter (GF/F) prior to analysis.  Place filtered samples in acid washed 15 ml polypropylene vials with a plug 
seal cap.  Prior to use polypropylene vials are rinsed (3X) with DDW and stored with DDW for at least 24 
hours to leach off any possible contaminants. 

 
2.5 Samples are stored at -20 ºC if analysis is not performed immediately. 

 
3. Apparatus/Equipment 

3.1 Perkin Elmer Lambda 12 UV/VIS Spectrometer 
3.2 Shimadzu RF-1501 Spectrofluorometer 
3.3 Fisher Marathon 6K Centrifuge 
3.4 Tissue grinder (or small metal spatula) 
3.5 Whatmann 0.45 µm GF/F filters 
3.6 Flat-tipped forceps 
3.7 25mm vacuum filtration glassware (tower, base, side-arm flasks) 
3.8 Vacuum pump 
3.9 Black Plexiglass box 
3.10 Pasteur pipette 
3.11 Capped glass culture tubes 
3.12 Kimwipes 
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4. Standards 
 

 Chlorophyll a Analysis 
 

4.1 Preparation of Chl a stock standards (prepared in fume hood under low light). 
 

4.1.1 Open vial of Chl a (Sigma C-5753) 
 
4.1.2 Dissolve dried Chl a into 10 ml of 90% Acetone: 10% Methanol solution (rinsing ampoule several 

times). 
 
4.1.3 Pipette 40 µL of diluted stock into each of 100 foil covered scintillation vials. 
 
4.1.4 Cover all vials lightly with garbage bag and leave covered in fume hood until Acetone has evaporated. 

  For excess volume:  Use a light flow of gas over the sample to speed evaporation. 
 

4.1.5 Cap all scintillation vials, wrap each in foil and label appropriately. 
 
4.1.6 Store Chl a stock standard vials in -20°C freezer. 

  
 
4.2 Working Standards (Prepare just prior to use). 

 
4.2.1 Remove two vials of stock standard from freezer. 
 
4.2.2 Add 20 mL of Acetone: Saturated MgCO3 Solution to each vial 
 Invert to mix and combine contents of each vial into foil covered 40 mL beaker 
 (This solution is the HIGH range standard). 
 
4.2.3 Prepare low & mid range standards in clean foil covered scintillation vials as follows: 

  LOW: 15mL Acetone:MgCO3  and 5mL of HIGH standard 
  MID: 10mL Acetone:MgCO3 and 10mL of HIGH standard 
 

4.2.4 Pour remaining HIGH standard back into foil covered scintillation vial. 
 
4.2.5 Keep all standards in dark box during analysis. 
 
 

5. Reagents 
 

5.1 Reagent 1.  Saturated Magnesium Carbonate Solution 
Add 10 g Magnesium carbonate (MgCO3) powder to a 1-L flask and dilute to volume with water.  Cap and 
invert the flask several times.  Allow the suspended powder to settle before using the solution in subsequent 
work. 
 

5.2 Reagent 2.  Aqueous Acetone Solution (90% acetone / 10% saturated MgCO3 solution) 
Carefully measure 100 mL of the saturated magnesium carbonate solution into the 1-L graduated cylinder.  
Transfer to a 1-L flask or storage bottle.  Measure 900 mL of acetone into the graduated cylinder and 
transfer to the flask or bottle containing the saturated magnesium carbonate solution.  Mix, label, and store 
in a 1 L amber glass bottle. 
 

5.3 Reagent 3.  1N Hydrochloric acid (HCl ) 
Add 8 mL of concentrated Hydrochloric acid to 92 mL of DDW. 
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7. Blanks, Duplicates, Spikes and QC Check Samples 
 

7.1   Blanks:  A Blank is made from lab (room 206) DDW (or similar water) and analyzed as a sample.  
Run/collect several blanks with each batch of samples collected. 

 
7.2 Duplicates:  Run two identical samples of every 9th sample. Compare results to evaluate      

precision. 
 

7.3 Quality Control Check Standard (QCCS) for this analysis are obtained by analyzing the LOW, MID, and 
HIGH standards (from Section 4 above) after each set of 10 samples throughout the run. 

 
8. Procedure 

 
8.1 Sample filtration - Filter known volume of sample through 25 mm diameter GF/F and record volume 

filtered.  Fold filter in half with particulate sides touching.  Place filter in glass culture tube.  Place in foil 
covered rack and store in freezer until analysis.  (Sample should be analyzed within 3 1/2 weeks following 
filtration). 

 
8.2 Remove samples from freezer and place in black Plexiglass box.  Add 5mL Acetone:MgCO3 solution to e
 each sample tube.  (Do under low light conditions in fume hood, room 208). 
 
8.3 Grind each filter using a spatula or glass rod for approximately 2 minutes, until entire GF/F filter is broken 

up into small pieces (~ 0.5 inches in diameter or less).  Clean spatula or rod with Acetone solution between 
each sample.   

 
8.4 Vortex each ground sample for minimum of 1 minute. 
 
8.5 Place in black Plexiglass box and put in refrigeration for extraction overnight. 
 
8.6 Turn on Shimadzu Spectrofluorophotometer and Perkin Elmer Spectrometer to allow instruments (lamps) 

to warm up (see instrument manuals for suggested lamp warm-up times). 
 

8.7 Remove samples from refrigerator, and vortex each sample for minimum of 30 seconds. 
 

8.8 Centrifuge samples for 10 minutes at 3800rpm. 
 

8.9 Run standards on Spectrophotometer and read absorbances at 630nm, 647nm, 664nm and 750nm. 
 

8.10 Calculate standard concentrations using the equation from Parsons et al., 1984, A Manual of Chemical and 
Biological Methods for Seawater Analysis, Pergamon, Oxford:  

  
 Chl a (µg/ml)=11.85*(Abs664-Abs750)-1.54*(abs647-Abs750)-0.08*(Abs630-Abs750) 
 
8.11 Input the working standard concentrations into and calibrate the Shimadzu RF-1501 

Spectrofluorophotometer.  Analyze curve for linearity.  Calibration regression equations must have r2  ≥ 
0.995 before sample analysis can continue.  (See instrument manual for specific operation instructions). 

 
8.12 Analyze a blank (Acetone:MgCO3 solution) on the Spectrofluorophotometer.  Record the fluorescence on 

appropriate data sheet.  Rinse the chamber with Acetone between each analysis.  Analyze all three 
standards starting with the low standards and record the fluorescence.  Acidify the high standard with one 
drop of 1N HCl out of a pasteur pipette and re-analyze.  Record the fluorescence.   

 
8.13 Analyze sample, record the fluorescence, acidify the sample, and record the new fluorescence.  Repeat for 

the above steps for the remaining samples remembering to rinse the chambers between each sample. 
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8.14 Use the regression curve generated from the working standards (Section 8.11) and the following formulas 

to calculate Chlorophyll a and Pheophytin a (µg/mL) in extracted samples: 
 

Chl a (µg/ml) in extract = 1/slope *X*(FI before acid - FI after acid) 
Pheo a (µg/ml) in extract = 1/slope * X *(Y*FI after acid - FI before acid) 
FI = Fluorescence Intensity 
X = (Rb/Ra) / (Rb/Ra-1) 
Y = (Rb/Ra) 
Ra = Chla std before acid 
Rb = Chla std after acid  
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