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Protein Quantitation Assay 
 
 
Determine the concentration of protein in a 
sample (Berkelman 2008) by protein assay to: 
 
 Ensure that the amount of protein to be 
separated is appropriate for the IPG strip length 
and visualization method  
 
 Facilitate comparison among similar samples; 
image-based analysis is simplified when 
equivalent quantities of proteins have been 
separated  
 
The most commonly used protein assays are 
visible assays, assays in which the presence of 
protein causes a visible color change that can be 
measured with a spectrophotometer (Sapan et al. 
1999; Noble and Bailey 2009; see the Protein 
Assay Products and SmartSpec Plus 
Spectrophotometer sidebar). All protein assays 
utilize a dilution series of a known protein 
(usually bovine serum albumin or bovine g-
globulin) to create a standard curve from which 
the concentration of the sample is derived (for a 
protocol describing protein quantitation, refer to 
Part II of this guide). 
 
The chemical components of the sample buffer 
and the amount of protein available for assay 
dictate the type of assay that may be used.  
 
 Bradford assays (Bradford 1976) — based on 
an absorbance shift of Coomassie (Brilliant) Blue 
G-250 dye under acid conditions, when a redder 
form of the dye is converted into a bluer form 
upon binding to protein. The increase of 
absorbance at 595 nm is proportional to the 
amount of bound dye and, therefore, to the 
amount (concentration) of protein present in the 
sample. In comparison to other protein assays, 
the Bradford protein assay is less susceptible to 
interference by various chemicals that may be 

present in protein samples, with the exception of 
elevated concentrations of detergents like SDS. 
The response of the Bradford protein assay is 
only slightly affected by urea, thiourea, and 
CHAPS in concentrations up to 1.75 M, 0.5 M, 
and 1% (w/v), respectively  
 
 Lowry (Lowry et al. 1951) —  combines the 
reactions of cupric ions with the peptide bonds 
under alkaline conditions with the oxidation of 
aromatic protein residues. The Lowry method is 
based on the reaction of Cu+, produced by the 
peptide-mediated reduction of Cu2+, with Folin- 
Ciocalteu reagent (a mixture of phosphotungstic 
acid and phosphomolybdic acid in the Folin-
Ciocalteu reaction). The Lowry assay is intolerant 
of thiourea, reductants such as DTT, and 
chelating agents such as EDTA  
 
 BCA (bicinchoninic acid, Smith et al. 1985) — 
BCA reacts directly with Cu+ (generated by 
peptidemediated reduction of Cu2+) to produce a 
purple end product. The reagent is fairly stable 
under alkaline conditions and can be included in 
the copper solution to allow a one-step 
procedure. Like the Lowry assay, the BCA assay 
is intolerant of thiourea, reductants such as DTT, 
and chelating agents such as EDTA  
 
2-D sample solutions typically contain reagents 
that interfere with all of the assays described 
above. The Bradford assay may be used on 
samples that are concentrated enough to be 
diluted with water so that urea, thiourea, and 
CHAPS are no longer present at interfering levels 
(typically at least fourfold). Otherwise, modified 
assay procedures may need to be employed (see 
the Protein Assay Products sidebar). 
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