
Benefits
•	 �Accurately assay protein 

concentrations with minimal 
incubation time

•	 �Obtain results quickly with the 
8-channel read head

•	 �Plot standard curves and 
calculate sample protein 
concentrations automatically 
with preconfigured protocols 
in SoftMax Pro Software

Measure total protein in cell lysates with 
SpectraMax ABS Plus Microplate Reader

Introduction
Quantification of protein concentrations 
from cell lysates is a key step for 
many downstream applications, such 
as western blots and enzyme-linked 
immunosorbent assays (ELISAs). Two of 
the most popular assays are colorimetric, 
relying on a color change in a reagent 
in the presence of protein. The Bradford 
protein assay is based on the absorbance 
shift in Coomassie blue dye from 465 
nm (unbound) to 595 nm (bound). The 
bicinchoninic acid assay (BCA) relies on 
two reactions: (1) protein reduces Cu2+ to 
Cu1+ and (2) bicinchoninic acid binds to 
Cu1+, forming a purple-colored complex 
that strongly absorbs light at 562 nm.

Here we describe the use of the Pierce 
Rapid Gold BCA and Pierce Detergent 
Compatible Bradford assays to quantitate 
total protein in cell lysates. The standard 
BCA assay requires a 30-minute incubation 
at 37°C, but the Rapid Gold BCA assay 
only requires a 5-minute incubation at 
room temperature, and absorbance is 
measured at 480 nm. The detergent 
compatible Bradford assay overcomes 
problems encountered when Coomassie 
dye is used with cells lysed in buffers 
containing detergents.

Both assays were read on the SpectraMax® 
ABS Plus Microplate Reader. Preconfigured 
protocols in SoftMax® Pro Software were 
used to acquire data and plot standard 
curves from which the concentrations of 
cell lysates were determined. Both the 
Rapid Gold BCA assay and the detergent 
compatible Bradford assay gave similar 
results with the cell lysates used.
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Materials
•	� Pierce Rapid Gold BCA Protein Assay Kit 

(ThermoFisher cat. #A53226)

•	� Pierce Detergent Compatible Bradford 
Assay Kit (ThermoFisher cat. #23246)

•	� RIPA Buffer (ThermoFisher cat. #89900)

•	� Halt Protease Inhibitor Single-Use 
Cocktail (ThermoFisher cat. #78430)

•	� Greiner clear 96-well microplate 
(Greiner Bio-One cat. #655101)

•	� CHO-K1 cells (ATCC cat. #CCL-61)

•	� SpectraMax ABS Plus Microplate Reader 
(Molecular Devices cat. #ABS Plus)

Note – For the assays described here, 
similar results are obtained with the 
SpectraMax ABS and SpectraMax 
PLUS 384 Microplate Readers

Methods
Cell lysate preparation
Media was aspirated from a T-75 flask 
of CHO-K1 cells, and cells were washed 
with 10 mL of cold PBS with calcium and 
magnesium. After PBS was aspirated, 2 mL 
of RIPA buffer was added to the flask, 
and cells were incubated for 5 minutes 
at room temperature to ensure complete 
lysis. Halt protease inhibitor was added 
to the lysate at a final concentration of 1X. 
The lysate was divided and transferred 
into two 1.5 mL microcentrifuge tubes and 
centrifuged at 14,000 rpm for 20 minutes. 
A 1:3 dilution series of the supernatant 
was made in PBS to test performance of 
the assays over a range of cell and lysis 
buffer concentrations.

Standard curves
For both protein assays, bovine serum 
albumin (BSA) standards ranging from 
25 µg/mL to 2000 µg/mL were prepared 
according to the assay kit instructions.

Rapid Gold BCA assay
20 µL of BSA standard or cell lysate was 
pipetted into wells of a 96-well microplate 
(n = 3), followed by 200 µL of Working 
Reagent (50:1 Reagent A:Reagent B). 
The plate was placed on a shaker for 
30 seconds to mix contents, and then 
incubated for five minutes at room 
temperature without shaking. Absorbance 
was read at 480 nm on the SpectraMax 
ABS Plus reader.



Detergent Compatible Bradford assay
10 µL of BSA standard or cell lysate was 
pipetted into wells of a 96-well microplate 
(n = 3). 300 µL of Detergent Compatible 
Bradford reagent was added to each 
well. Contents of wells were pipetted up 
and down several times to mix. The plate 
was incubated for 10 minutes at room 
temperature and read at 595 nm on the 
SpectraMax ABS Plus reader.

Data analysis
Standard curves were plotted using the 
quadratic curve fit in SoftMax Pro Software, 
and the concentrations of cell lysates were 
calculated from the standard curves by 
the software.

Results
BSA standard curves for the Rapid Gold 
BCA and Detergent Compatible Bradford 
assays are shown in Figure 1. SoftMax 
Pro Software automatically calculated cell 
lysate concentrations from the standard 
curve for each assay.

Figure 2 shows the data table obtained 
for the Rapid Gold BCA assay, with 
concentrations calculated for each 
dilution of the cell lysate. The average 
concentration of cell lysate was calculated 
to be 683 µg/mL. Figure 3 shows the 
data table for the Detergent Compatible 
Bradford assay with average concentration 
calculated to be 673 µg/mL, similar to the 
BCA assay result.

Conclusion
The Pierce Rapid Gold BCA and 
Pierce Detergent Compatible protein 
assays provide users easy methods for 
quantification of total protein in cell lysate 
samples without long incubation times or 
worries over the effects of detergent in 
lysis buffers. The Rapid Gold BCA assay 
yielded a more linear standard curve and 
more consistent results over a range of 
diluted cell lysates, but overall results were 
similar for both kits.

Figure 2. Rapid Gold BCA assay results. SoftMax Pro Software data table shows the calculated 
concentrations of serially diluted cell lysate.

Figure 1. BSA standard curves for the BCA Rapid Gold assay (red plot, r2 = 1.000) and Detergent 
Compatible Bradford assay (blue plot, r2 = 0.999).

M
e

an
 O

D
 v

al
u

e

BSA (µg/mL)

Figure 3. Bradford assay results. SoftMax Pro Software data table shows calculated concentrations of 
cell lysate with the Detergent Compatible Bradford assay.

Contact Us

Phone:	 +1.800.635.5577
Web:	 www.moleculardevices.com
Email:	 info@moldev.com
Check our website for a current listing  
of worldwide distributors.

The trademarks used herein are the property of Molecular Devices, LLC or their respective owners. 
Specifications subject to change without notice. Patents: www.moleculardevices.com/productpatents 
FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. 

©2019 Molecular Devices, LLC  
4/19 2239A
Printed in USA 

The SpectraMax ABS Plus reader with 
SoftMax Pro Software offers a complete 
solution for data acquisition and 
analysis, with preconfigured protocols 
that plot standard curves and calculate 

sample concentrations automatically. 
With the Speed Read setting, a 96-well 
plate can be read in just five seconds, 
further streamlining the process of 
protein quantification.


