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Salivary Cortisol measurement by Ultra Performance Liquid Chromatography Tandem Mass 
Spectrometry

A simple and reliable Ultra Performance Liquid Chromatographic Tandem Mass Spectrometric (UPLC-MS/MS) assay for the 
measurement of cortisol level in human saliva was developed and validated. Cortisol and tolperisone, internal standard (IS) 
were extracted from saliva using (tert. butyl methyl ether and hexane, 80:20, v:v). Analysis was performed using a reversed phase 
Atlantis dC18 column and mobile phase consisted of 2.0 mM of ammonium acetate: acetonitrile (50:50, v:v). The components 
of interest were detected and quantified in the positive ion mode of electrospray ionization using multiple reaction monitoring 
transitions set at mass to charge (m/z): 363.1 → 121.0 and 246.0 → 97.9 for cortisol and IS, respectively. The relationship 
between cortisol concentration and peak area ratio (cortisol /IS) was linear over the range 0.5 - 100 ng/ml in saliva, and the 
intra-and inter-day coefficient of variations were ≤ 9.0% and ≤ 8.4% respectively. Mean extraction recoveries of cortisol and IS 
were 85% and 89% respectively. Cortisol (1.5, and 90 ng/ml) was stable for at least 24 hours at room temperature (100 %), 20 
weeks at –20°C (≥ 85% ) in saliva. In processed samples, cortisol was stable for at least 24 hours at room temperature (≥ 92%) 
48 hours at -20°C (≥ 98%). It was also stable after 3 cycles of freeze at –20 °C and thaw at room temperature (≥ 97%). Stock 
solutions of cortisol and IS (100 µg/ml) in methanol were stable for 24 a hour at RT (100 %) and eight weeks at –20°C (≥ 97%).
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