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Background 
Aldosterone is a mineralocorticoid steroid hormone produced by the zona glomerulosa 
of the adrenal cortex. The production of aldosterone is assessed during pharmacological 
clinical research studies of aldosterone synthase (CYP11B2) inhibitors. It can be present 
at low concentrations in plasma (<25 pg/mL), making it diffi cult to measure with an 
acceptable level of precision and accuracy. 

The Xevo TQ-XS (Figure 1) is an advanced benchtop, tandem quadrupole mass 
spectrometer expanding the scope of ultimate analytical sensitivity analysis. It features 
StepWave™ XS ion transfer optics, delivering enhanced analytical sensitivity, robustness, 
and reliability. In addition, the new Xtended Dynamic Range (XDR) Detector allows six 
orders of linear dynamic range. This ensures that methods are easily transferable onto the 
instrument and wide concentration ranges can be measured in a single analysis.

Figure 2. Injection of a 1 pg/mL solution (n=3, 50 fg on-column) of aldosterone on the Xevo TQ-XS.

Solution 
In this technology brief, the Xevo TQ-XS was used to signifi cantly improve the 
analytical sensitivity and imprecision of a LC-MS/MS method for the analysis of 
aldosterone in plasma.

Sample Preparation and LC-MS/MS Analysis 
Plasma samples were precipitated with zinc sulphate/methanol and diluted with 
phosphoric acid before loading onto the Oasis® MAX µElution Plate. Consecutive washes 
with phosphoric acid, ammonia in 10% methanol, and water were performed. Samples 

Goal 
To demonstrate the analytical sensitivity gains obtained for the analysis of aldosterone on the Xevo® TQ-XS Mass 
Spectrometer compared to the Xevo TQ-S Mass Spectrometer for clinical research.

Figure 3. Overlaid chromatograms of the low calibrator in stripped serum (15 pg/mL, 460 fg on-column) on 
the Xevo TQ-XS and Xevo TQ-S – on three separate occasions.

Figure 4. Injection of an aldosterone plasma extract on the Xevo TQ-XS and Xevo TQ-S, quantifi ed at 11.6 pg/
mL (350 fg on-column).

Figure 1. Waters Xevo TQ-XS Mass Spectrometer
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were eluted with 70% aqueous methanol and diluted with water. 

Samples were injected on an ACQUITY UPLC® I-Class System utilising a water/methanol 
gradient and a CORTECS C18 column. The same UPLC system and solvents were used to 
evaluate both the Xevo TQ-S and Xevo TQ-XS. 

MRM transitions monitored for aldosterone were 359.2 > 189.0 (quantifi er) and 297.2 
(qualifi er). The internal standard – aldosterone-4H2 – had a MRM transition of 363.2 > 
190.0. 

To convert conventional mass units (pg/mL) to SI units (pmol/L) multiply by 2.774.

Results 
A system comparison using a 1 pg/mL solution of aldosterone was performed to 
demonstrate the analytical sensitivity improvement observed for aldosterone on the Xevo 
TQ-XS (Figure 2). This analytical sensitivity improvement also contributes to a signifi cant 
improvement in imprecision of the peak area at this concentration (<2% RSD, n=3). 

The low calibration serum standard used for the LC-MS/MS method was assessed on 
each system over three separate days. This evaluation demonstrates reproducibility of a 
sample extracted and injected on both the Xevo TQ-XS and Xevo TQ-S, on three separate 
occasions (Figure 3). 

An evaluation using an extracted aldosterone plasma sample was performed, 
demonstrating the analytical sensitivity improvement on the Xevo TQ-XS that was observed 
for analysing endogenous aldosterone in plasma (Figure 4).

Total imprecision of the LC-MS/MS method was assessed on both the Xevo TQ-XS and 
Xevo TQ-S over three separate days, with ten replicates on each day at 21, 42, 174, and 
669 pg/mL (n=30). Total imprecision was shown to improve on the Xevo TQ-XS (Table 1). 

Table 1. Total imprecision comparison on the Xevo TQ-XS and Xevo TQ-S ranging from 21–669 pg/mL. 

Summary 
The Xevo TQ-XS has demonstrated signifi cantly improved performance of our LC-MS/MS 
method for the analysis of aldosterone for clinical research. 

The benefi ts of this system for the analysis of aldosterone include: 

•  Increased MS analytical sensitivity, signal-to-noise, and imprecision for aldosterone in 
solution down to 1 pg/mL (<2% RSD) 

•  Increased method analytical sensitivity for aldosterone in stripped serum at 15 pg/mL and 
aldosterone in plasma at 11.6 pg/mL (32 pmol/L) 

•  Improved imprecision (<8% CV) of the method at the four aldosterone QC 
concentrations in plasma.
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Instruments  for Advanced Science

Microreactor with integrated MS detector
TPD/TPR/TPO and reaction studies
1-20°C/min heating rates
Temperature ramps up to 1000°C
Close-coupled hotzone for  
500 ms response

CATLAB-PCS

QGA Gas Analysis System
Fast data acquisition
500 measurements/sec
Response time to 150 ms
Dynamic range PPB to 100%

QGA

Speciation Analysis of Plasma 
Proteins Using Asymmetric 
Flow FFF-ICP-MS
Postnova Analytics reports on exciting advances in the analysis of 
plasma proteins using a hyphenated system that couples asymmetric 
flow Field-Flow Fractionation (AF4) and inductively coupled plasma-
mass spectrometry (ICP-MS). In a new application study researchers 
show how an AF4-ICP-MS system is able to obtain valuable 
information on the multi-element speciation and absolute molecular 

mass of human plasma proteins such as Albumin and Transferrin.

Human Serum Albumin (HSA) and Transferrin are the two main plasma proteins that are known to bind and transfer metal 
ions in biological fluids. Metal-protein complexes are involved in many health studies such as metal-based drugs for cancer 
or diabetes treatments. Asymmetric flow field-flow fractionation (AF4) is very similar to liquid chromatography, and has 
been successfully applied to protein fractionation in several biological applications. However unlike liquid chromatography 
for which fractionation occurs by interaction with a stationery phase, AF4’s lack of stationery phase offers improved 
recovery for a range of species from complex biological matrices. Further the AF4 technique has been able to achieve this 
(in some cases) using non-denaturing carriers, which offers significant benefits for the separation of unstable protein metal 
complexes.

In the application study, a Postnova AF2000 Multiflow Mid Temperature Field-Flow Fractionation system coupled with an 
Agilent 7700 ICP-MS system was used to separate a mixture of Human Serum Albumin binding 63Cu and Transferrin binding 
56Fe metal ions. The AF2000 system separated the proteins by size and the ICP-MS system detected the metal ions to obtain 
metal distributions of the protein mixture. The researchers demonstrate that AF4-ICP-MS is an excellent tool for the non-
denaturing and element-selective detection of plasma proteins.

The demonstrated benefits of the AF4-ICP-MS technique show particular promise for demanding applications in which the 
two plasma proteins under study act as binders of the same element (e.g. vanadium in Diabetes studies). Other applications 
under investigation by Postnova, using the AF4-ICP-MS technique, include patient physiology studies involving identification 
of metal uptake in plasma; investigation and optimisation of therapeutic protein and antibody production; detection of 
protein contamination and quality control of therapeutic protein and antibodies. 
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New Multi-Turn Time-of-Flight Mass Spectrometer for Real-time Gas Analysis
The InfiTOF, from Jeol, is a compact high-resolution mass spectrometer designed for real-time gas analysis. The InfiTOF’s unique multi-turn ion optics provide high-
resolution mass spectra in a system that is the size of a personal computer tower. Featuring a mass resolving power of up to 30,000, the InfiTOF can easily separate 
isobaric species such as CO+ and N¬2+ without chromatography. Ions can be detected over the mass range from m/z 1 (H+) to m/z 1000. These capabilities make the 
InfiTOF the ideal system for continuous monitoring of gas streams.

The InfiTOF is the latest addition to Jeol’s line of Time-of-Flight systems, which include the AccuTOF-GCx high resolution mass spectrometer with GCxGC capability, the 
AccuTOF-DART atmospheric pressure ionisation high-resolution time-of-flight mass spectrometer (API-HRTOFMS), and the SpiralTOF MALDI imaging and linear time-of-
flight mass spectrometer.
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