
Standard Curve

Standard Curve
The standard curve represents the detectable concentration range of an 

analyte and involves a serial dilution of the purified analyte (e.g. 
recombinant protein).

The concentration of each standard is plotted against the mean 
readout value, often a measurement of optical density (OD). When 

graphed, the linear portion of the curve is used to calculate the 
amount of analyte in unknown samples. 

The lower limit of detection, or minimal detectable dose (MDD),
is the lowest measurable value that is statistically different from 
the zero standard. It is calculated by plugging in the readout 
values from multiple zero standard replicates into the equation 
below and determining the corresponding concentration from the 
standard curve. 

Sensitivity= 2*Standard Deviation Zero Standard + Mean Zero Standard
  

Sensitivity

Precision

Standard Curve

A known amount of analyte is spiked into the biological sample 
and tested in an ELISA. The resulting concentration or “recovery” 
of spiked analyte can be determined. If the recovered value differs 
significantly from the expected concentration, then a factor in the 
biological sample may be interfering. % Recovery is acceptable 
between 80–120% 

  

Spike Recovery

Linearity
Biological sample or spiked sample is serial-diluted, such as 1:2, 1:4, and 1:8. If the analyte 

concentration in the dilution series falls within the detection range of the assay, then the 
normalized analyte concentrations (taking into account the dilution factor) should be the same. 

In the example on the left, the biological sample represented by the yellow line displays 
acceptable assay linearity whereas the biological sample represented by the blue line 

suggests that interfering factors prevented the accurate measurement of the analyte. Assay 
Linearity is acceptable between 80–120% 
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Intra-assay variability measures the consistency of replicate 
samples within an experiment. %CV best if <10%

Inter-assay variability measures consistency of replicate 
samples between experiments. %CV best if <15%

Intra-assay

Coefficient of variance (%CV) based on sample concentration  

%CV= *100% 
Standard DeviationReplicates   

 MeanReplicates 
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Mean + 2SD = 0.0165 + 2*(0.0011) = 0.0187

(Example)

The corresponding concentration is then determined 
using the example equation from the standard curve 

y = 0.0047x + 0.0034

OD value of 12 zero standards

0.0151  0.0172  0.0149

0.0183  0.0163  0.0165

0.0167  0.0171  0.0152

0.0155  0.0170  0.0181

X =            =                          = 3.25pg/mL
y-0.0034
0.0047

0.0187-0.0034
0.0047
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