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Liquid Chromatography Mass Spectrometry

Analysis of Testosterone in Serum using
Liquid Chromatography Mass Spectrometry 

LCMS-8050

SSI-LCMS-020

Summary: Quantification of testosterone in 
serum using an internal standard calibration 
on a LCMS-8050 triple quadrupole mass spec-
trometer was performed.  Two MRM transi-
tions for testosterone were monitored and the 
limit of detection in serum was in the femto-
grams (fg) level on column.

Background: It is important to be able to mea-
sure clinical levels of testosterone in serum of 
both males and females.  Low levels of testos-
terone in men can be caused by many different 
diseases such as testicular failure or kidney 
disease.  High levels of testosterone in women 
can be indicative of ovary syndrome, infertility 
or obesity.  

Method: Seven standard calibration levels of 
testosterone (Figure 1) were prepared in serum  
with levels varying from 2 ng/dL to 2000 ng/dL.  
For the working solution, each standard was 
diluted with internal standard (testosterone-
d3) and solvents for protein precipitation.  The 
resulting mixture was capped and vortexed 
then centrifuged for 15 minutes.  The resulting 
supernatant was placed in the autosampler vial 

for injection onto the LCMS.  An isocratic LC 
method was used with a flow rate of 0.7 
mL/min.  The column temperature was 50°C 
and the injection volume was 20 µL.  The 
calibration levels and the total amount of 
testosterone on column in fg is listed in Table 1.

Figure 1:  Chemical structure of testosterone.

Table 1: Standard levels of 
testosterone in serum.

LCMS-8050 Analysis:  Multiple reaction moni-
toring (MRM) methods were used for MS 
analysis.  A quantifier ion and qualifier ion 
were used for testosterone and a quantifier ion 
was used for the deuterated internal standard.  
The details of these events are described in 
Table 2. Positive ion heated electrospray 
ionization (hESI) was used for ionization of 
testosterone and the MS temperature and gas 
parameters for the LCMS-8050 are listed in 
Table 3.  

Results and Discussion:  The chromatogram 
for testosterone and the deuterated internal 
standard are shown in Figure 2.  The retention 
time for testosterone is 1.905 min with a 
monitored transition of 289.10>97.10 and the 
retention time for the internal standard was 
1.891 min with a monitored transitions of 
292.10>97.10. 
  
The calibration curve was linear in the range 
tested with an r2 value of 0.994 for testoster-
one.  The limit of detection (LOD) was 133.2 fg 

of testosterone in serum on column.  The MS 
chromatogram for the LOD of testosterone in 
serum is shown in Figure 3a.  The calibration 
curve for testosterone is shown in Figure 3b.   
A table showing the retention times, peak 
areas for each standard calibration level, the 
calculated standard concentration, percent 
deviation and accuracies and internal stan-
dard areas are shown in Table 4.

Conclusion:  The LCMS-8050 triple quadrupole 
mass spectrometer was able to successfully 
quantitate low femtogram levels of testoster-
one on column in serum using an internal 
standard calibration method with high accu-
racy.  The LOD of 2 ng/dL is more than suffi-
cient for evaluating testosterone at clinical 
levels. 

O

H

OH

H H

Testosterone

Standard 
Levels

ng/dL
fg  on 

column
1 2 133.2
2 5 333
3 20 1332
4 100 6660
5 500 33300
6 1000 66600
7 2000 133200
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Table 3:  LCMS-8050 gas flows and temperature parameters.

Figure 2:  MS chromatogram for (a) testosterone and (b) testosterone-d3 (IS). 

Table 2: MRM parameters for testosterone and testosterone-d3 (IS).

Compound m/z  +/- Q1 Rod Bias (V) CE (V) Q3 Rod Bias (V)
289.10>97.10 -19 -22 -17
289.10>109.10 -19 -24 -20

Testosterone - d3 292.10>97.10 + -19 -22 -17

Testosterone +

Interface ESI
Nebulizing Gas Flow 3 L/min
Heating Gas Flow 15 L/min
Drying Gas Flow 5 L/min
Interface temperature 350 °C
DL temperature 250 °C
Heat Block temperature 400 °C

LCMS 8050 Parameters
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Table 4: Quantitation table for the seven testosterone standards in serum.

Figure 3. (a) MS chromatogram for LOD (Level 1) of 133.2 fg on column. (b) Calibration 
curve for seven standards is linear in the range tested.
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Analyte 
Area

Calc. Conc. 
(ng/dL)

Std. 
Conc.

ISTD Area %Dev Accuracy[%]

1 1.905 3,506 1.918 2 133,673 -4.1 95.9
2 1.909 7,736 5.629 5 158,822 12.6 112.6
3 1.905 18,936 18.204 20 151,643 -9.0 91.0
4 1.905 80,529 97.995 100 132,416 -2.0 98.0
5 1.903 413,500 498.06 500 136,411 -0.4 99.6
6 1.903 745,670 896.514 1000 136,955 -10.4 89.7
7 1.902 1,767,413 2,264.46 2000 128,726 13.2 113.2
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