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Stress both physical and psychological has been related to several diseases and discordant social 
behaviour [1]. Biomarker molecules detection is an important field of research [2] since has 
implications in the development of new methods and devices with interest in medicine. Less invasive 
methods such as sweat analysis have been pursued for continuous health monitoring. In the current 
study, sweat is the target biological fluid for biomarkers detection. The aim is the identification of 
potential stress biomarkers that can lead to a rapid detection and monitoring of stress and/or disease 
states related with exercise. In this context, a simple, rapid, and versatile method able of identifying 
stress biomarkers in sweat by ultra high-performance liquid chromatography (UHPLC) coupled with 
multiple-reaction monitoring (MRM) tandem mass spectrometry (LC-MSMS) was developed.

Introduction

✓From the identified molecules some already described stress related biomarkers were found such as epinephrine or cortisol

✓The composition profile of pooled sweat samples provided the identification of 26 potential biomarkers using LC-MSMS in negative 
and positive ionization modes and MRM.

✓The major potential identified biomarkers are NTs and other molecules

✓This identification is an important achievement for further studies and selection of most important biomarkers in sweat, not only for 

stress, but also for other possible conditions/pathologies or early diagnosis.

Conclusion

Methods

Results

Figure 1: Stress disorders examples

L-Phenylalanine tr = 1.59 +ESI SRM ms2 
166.10 → 77.00/103.00/120.00/149.00

Figure 4: L-Phenylalanine identification in Selective 
Reaction Monitoring (SRM) mode 

L-Phenylalanine

Figure 5: 26 Potential identified biomarkers

Sampling
Sample preparation

150 µl aliquots of each sample Pooled sample for analysis

Extraction

Centrifugation 
10 min at 3000 rpm

250 µl of pooled sample 
+ 250 µl methanol

Analysis

Figure 2: LC-MSMS Equipment

Dionex® Ultimate 3000 System UHPLC+ focused and
TSQ QuantisTM triple-stage quadrupole mass spectrometer (Thermo Scientific, 
Waltham, MA).

✓ Ionic Source – ESI
✓ Ion positive mode – 3500 V
✓ Ion negative mode – 3500 V
✓LC flow – 0.250 ml min-1

✓Sheath gas – 50 Arb
✓Aux gas – 10 Arb
✓Ion transfer tube temp – 325 °C
✓Vaporizer temp – 320 °C

Source

SRM
✓Dwell time – 6.3 ms
✓CID gas – 1.5 Torr

TSQ Quantis 3.1 Tune software 

Mass Spectrometry Conditions

Sampling after a 90 min football match exercise

10 volunteers
Aged between 22 and 26 years 
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Example of an identified biomarker


