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Biochemical Analyses I. Protein 
Partnership for the Delaware Estuary (PDE) Method  
Danielle Kreeger 
 
Summary 
This procedure relies on the Pierce BCA test kit (Pierce # 23225X) to determine the protein 
content of dried biological samples.  The Pierce kit combines Cu2+ and protein in an alkaline 
medium leading to the production of Cu1+, which is quantified using the indicator bicinchoninic 
acid.  A microplate reader is used for the spectrophotometric quantification of protein 
concentrations. 
 
Equipment 
Thermomax microplate reader (Molecular 
Devices) with 562 nm filter. 
96 well microplates 
10 µl micro-pipet and tips 
200 µl multi-tip pipet, tips and dispenser 
Trays 
Tissue homogenizer with small-size bit 

Sonicator 
Vortex mixer 
Magnetic mixer and stir bar 
15 ml disposable, graduated polypropylene 
Test tubes with caps 
Bench-top centrifuge for test tubes 
Pierce BCA protein kit and BSA standards 

 
Reagents 
Working solution (Pierce reagents) - For each 96-well plate, add 500 µl Reagent B to 25 ml 
Reagent A in a 30 ml Pyrex beaker.  Mix 1 min with a magnetic stir bar. 
1 L stock of 0.1 M NaOH 
2 Rinse bottles: containing 0.1 M NaOH and lab-pure water (LPW) 
 
Blanks and Standards 
Blanks are 0.1 M NaOH. 
Standards:  Ideally, protein standards should be prepared from purified protein of the type 
expected in unknown samples (e.g. algal protein, diatom protein). However, since we do not 
have pure proteins of these types, we will consistently use bovine serum albumin (BSA).  BSA is 
supplied with the Pierce kit as a liquid at a concentration of 2 mg ml-1.  This BSA stock will be 
diluted with 0.1 M NaOH in 15 ml disposable, polypropylene culture tubes as follows to prepare 
6 different standard concentrations: 
 
   
 
 
 
 
 
 
 
 

Volume of BSA 
Stock (ml) 

Volume of 0.1 M 
NaOH (ml) 

Protein Concentration 
(µg ml-1) 

0.050 
0.100 
0.150 
0.250 
0.400 
0.300 
0.500 

9.950 
9.900 
9.850 
9.750 
9.600 
4.700 
4.500 

10 
20 
30 
50 
80 

120 
200 
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Procedures 
 
12.5 Procedure 
 

12.5.1 Turn on microplate reader and computer with Softmax software to give them 
time to warm up.  Set up a template program (e.g. file = "proasstemplate") for running 
one 96 well microplate having the blanks and standards described in Step 12.4.  Each 
sample should be triplicated in the microplate wells.  Set incubator temperature to 37 °C 
and turn it on. 

 
12.5.2 Prepare sample suspensions.  Transfer frozen algae/seston samples on GFF 
filters (from PDE-Method-04, Step 4.6) to labeled, 15 ml polypropylene test tubes.  

For dried powderized zooplankton samples (from PDE-SOP-05 by request, Step 
5.4.3), weigh out about 5 mg (± 0.01 mg) into each 15 ml polypropylene culture 
tube.  Keep test tubes in fridge when not being analyzed. 

 
12.5.3 Proteins are extracted (and also carbohydrates) using the following chemical and 
physical treatments.  Add 4 ml 0.1 M NaOH to each tube, and then homogenize each 
tube for about 30 sec on full power until the sample is degraded into a homogeneous 
slurry.  If doing filters, filter breakup is facilitated by swirling the tube around the shaft 
of the homogenizer probe.  Use a squirt bottle to rinse the probe with less than 2 ml 0.1 
M NaOH, washing the rinse into the sample tube.  Cap tube and put back in rack on ice.  
Between each homogenation, run the unit for a few seconds with the probe immersed 
in a beaker of LPW as a thorough rinse to prevent cross-contamination of samples. 

 
12.5.4 If filters, sonicate each sample using 8 bursts on intermittent power (setting 5, 
50 %). If not analyzing filters, go to next step. Rinse sonicator probe with < 2 ml 1 M 
NaOH into sample. 

 
 12.5.5 Carefully bring each sample's volume to 8 ml with 0.1 M NaOH using the 
 graduations on the test tubes, and then vortex each tube 10 s on full power. 
 

12.5.6 As soon as all tubes are finished, check that all caps are tightly fastened, transfer 
all tubes to a dry test tube rack, and then place in a 60oC drying oven for a 45 min 
incubation period. 

 
 12.5.7 During incubation, prepare blanks and standards according to Step 12.4. 
 

12.5.8 After incubation, vortex each sample 10 s to mix and then let stand at room 
temp for 15 min or more to let any large particles settle. If cloudy, then centrifuge tubes 
in groups of 6 using the bench-top centrifuge (setting 6, 5 min). 
 
12.5.9 Transfer 10 µl of each supernatant, standard or blank to each of triplicate wells 
in a microplate. 
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12.5.10 Prepare Pierce BCA working solution (12.3.1).  Fill a multi-tip pipet tray with the 
working solution and transfer 200 µl of solution to each well in microplate. 
 
12.5.11  Insert microplate in microplate reader and note time.  Verify that incubator 
temperature is 37 °C.  Leave the microplate in the reader for 30 min. 
 
12.5.12  Be sure microplate reader is set to single wavelength function, 562 nm, using 
endpoint mode.  Read plate two times. 

 
12.5.13  Use the Softmax data analysis function to generate a standards curve.  View the 
curve and correlation coefficient.  Transform x and/or y variables to straighten curve 
and improve correlation coefficient.  Using the best fit; have Softmax generate a report 
of the protein concentrations in the unknowns. 

 
12.6 Calculations 
 
 Multiply the protein concentration of each sample (units = µg ml-1) by the sample 
 volume (5 ml) to calculate the initial protein in each sample.  
 

12.6.1 For algae/seston samples, divide the weight of protein in a sample (µg) by the 
sample's concentration of particulate organic material (i.e. AFDW, mg L-1, from PDE-
Method-06) and multiply by 100 % to calculate the protein content. 
 
12.6.2 For zooplankton samples, divide the weight of protein in a sample (µg) by the 
initial sample dry weight (µg, from PDE-SOP-05 by request) and multiplied by 100 % to 
calculate the mean protein content of the sample. 


