
The Effect On Calibration From 
A Detector’s

Lack of  Sensitivity



Detector sensitivity or minimum detectable 
concentration (MDC) is defined as the minimum 
concentration of  solute passing through the detector 
that can be unambiguously discriminated from noise. 
The size of  the signal that will make it distinguishable 
from the noise (the signal–to–noise ratio) is an 
arbitrary choice. It is generally accepted that with 
electronic measuring instruments discrimination is 
possible when the signal to noise ratio is two and this 
criteria has been adopted for chromatography 
detectors.

Ref: “Gas Chromatography Detectors” By RPW Scott
www.chromatography-online.org/topics/signal-to-
noise/ratio.html



The limit of  quantitation or LOQ is the 
lowest concentration of  an analyte in a 
sample that can be determined with 
acceptable precision and accuracy using 
the operational conditions of  the 
method. The LOQ is usually defined as a 
signal to noise ratio of  10:1.

Ref: “How to Choose an ELS Detector” 
www.softacorporation.com



"Measurements made at or near the 
detection limit, however, are not 
considered to be quantitative. For
quantitation (±10%), it is recommended that 
an element’s concentration should be at 
least five times higher than the detection 
limit. For accurate quantitation (± 2%), the 
concentration should be greater than 100 
times the detection limit."

Ref: Boss, Charles B. and Fredeen, Kenneth J.  
(1999)  Concepts, Instrumentation, and Techniques 
in Inductively Coupled Plasma Optical Emission 
Spectrometry, Second Edition.  Published by The 
Perkin-Elmer Corporation.



The EDL is defined as either the MDL or a level 
of  a compound in a sample yielding a peak in 
the final extract with a signal to noise (S/N) 
ratio of  approximately 5, whichever is greater.

Ref: EPA Method 515.3, Rev. 1, 1996, page 31, 
footnote c.



The MRL is the threshold concentration of  an analyte 
that a laboratory can expect to accurately quantitate in 
an unknown sample. The MRL may be established at an 
analyte concentration either greater than three times 
the MDL or at a concentration which would yield a 
response greater than a signal to noise
ratio of  five.

Ref: EPA Method 532, Rev. 1.0, June 2000, section 9.3.

The MRL is the threshold concentration of  an analyte 
that a laboratory can expect to accurately quantitate in 
an unknown sample. The MRL should not be established 
at an analyte concentration that is less than either three 
times the Detection Limit or a concentration which 
would yield a response less than a signal-to-noise (S/N) 
ratio of  five.

Ref: EPA Method 515.4, Rev. 1.0, April 2000, section 9.3.



It is important to use a peak height 
measurement instead of  a peak area 
measurement when looking at minimum 
detection levels because tailing or fronting 
peaks are difficult to accurately measure at 
lower concentrations. Signal to noise ratios 
are easiest to determine by printing the 
chromatogram and using a ruler to measure 
both the noise and the signal.

Ref: “How to Choose an ELS Detector” 
www.softacorporation.com



To calculate the signal to noise ratio, 
measure the peak height in millivolts 
and divide by the normalized noise 
value.

S:N = S
ND

Ref: “How to Choose an ELS Detector” 
www.softacorporation.com



The detector noise is measured by constructing two 
parallel lines embracing the maximum and minimum 
signal over the defined time period. The distance 
between the parallel lines measured in millivolts is 
taken as the measured noise (vn), and the normalized 
noise level (ND) is calculated with the formula.

ND = vnA = Vn

B

where A is the attenuation factor and B is the 
amplification factor.

Ref: “How to Choose an ELS Detector” 
www.softacorporation.com
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