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RNA Quantification – Standard Operating Procedure 
RNA Quantification by UV Absorption 

 
Purpose: 
 
 RNA Concentration  
 
 Spectrophotometry is commonly used to measure RNA concentration.  This method can be used to measure 
microgram quantities of pure RNA samples.  RNA concentration in a pure sample is determined by measuring 
the absorbance at 260 nm (A260) in a spectrophotometer using a quartz cuvette.   Samples contaminated by 
molecules that also absorb light at 260 nm (proteins, phenol, agarose or RNA) will result in inaccurate 
quantification.  In addition, when measuring RNA samples, be certain that the cuvettes are RNase-free 
(especially if the RNA is to be recovered after spectrophotometry).  This can be accomplished by washing the 
cuvettes with 0.1M NaOH, 1mM EDTA followed by washing with RNase-free water 
 
 For greatest accuracy, readings should be between 0.15 and 1.0.  An absorbance of 1.0 unit at 260 nm 
corresponds to 40 µg of RNA per ml.  This relationship is valid only for measurements made at neutral pH; 
therefore samples should be diluted in a low-salt buffer with neutral pH (e.g. 10mM Tris-Cl, pH 7.0) 
 
 Purity of RNA 
 
 The purity of a RNA sample, with respect to contaminants that absorb UV light, can be estimated by 
calculating the A260/A280 ratio.  However, this ratio is influenced considerably by pH.  Since water is not 
buffered, the pH and the resulting A260/A280 ratio can vary greatly.  Lower pH results in a lower A260/A280 ratio 
and reduced sensitivity to protein contamination.  Pure RNA has an A260/A280 ratio of 1.9-2.1 (values up to 2.3 
are obtained with some spectrophotometers).  Scanning the absorbance from 220-330 nm will show whether 
there are contaminants at 260 nm. 
  
I. Spectrophotometric Measurement of RNA Concentration and Purity 
 

The following protocol outlines the steps involved in measuring RNA concentration using 500 µl quartz 
cuvettes and a 10mM Tris-Cl, pH 7.0 buffer.  
 
1. Turn on the spectrophotometer and set the wavelength to 260 nm. 
 
2. Transfer 495 µl of 10mM Tris-Cl, pH 7.0 to two RNase-free 500 µl quartz cuvettes. 
 
3. Insert the first cuvette into the spectrophotometer and zero the instrument. 
 

Note: This cuvette acts as the blank 
 
4. Insert the second cuvette into the spectrophotometer and record the reading. 
 

Note: This is called matching the cuvettes.  The value recorded is the correction factor that will be 
added or subtracted (depending if it is negative or positive) from the reading recorded for the RNA 
sample. 

 
5. Remove the second cuvette and add 5 µl of the RNA sample. 
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6. Mix by placing parafilm over the cuvette and inverting several times. 
 
7. Place cuvette in the spectrophotometer and record the absorbance at 260 nm. 
 
8. Calculate the RNA concentration (see example below). 
 
9. To determine the purity of the RNA sample, set the wavelength of the spectrophotometer to 280nm. 
 
10. Place the first cuvette in the spectrophotometer and zero the instrument. 
 
11. Place the second cuvette containing the RNA sample in the spectrophotometer and record the absorbance at 

280nm (see example below). 
 
II. Example 
 
Calculating RNA Concentration 
 

RNA Concentration = Spectrophotometric Conversion x (A260 – Correction Factor) x Dilution Factor 
 

1. Correction Factor = 0.012 
2. A260 of DNA sample = 0.179 
3. Spectrophotometric conversion for RNA: 1.0 A260 unit = 40 µg/ml 
4. Dilution Factor = 100 (5 µl RNA sample + 495 µl Buffer) 

 
RNA Concentration = 40 µg/ml x (0.179 – 0.012) x 100 

 
RNA Concentration = 668 µg/ml or 668 ng/µl 

 
Calculating RNA Purity 
 
 RNA Purity = A260/A280 
 

1. A260 of RNA sample = 0.179 
2. A280 of RNA sample = 0.090 

 
RNA Purity = 0.179/0.090 
 
RNA Purity = 1.99 
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