
6. 6. ConclusionConclusion

The most recent ‘The most recent ‘omicsomics’ technology applied to marker discovery is ’ technology applied to marker discovery is metabolomicsmetabolomics, , 

which can be defined as the study of the collection of small molwhich can be defined as the study of the collection of small molecule (<1000 ecule (<1000 DaDa) ) 

metabolites in metabolites in biofluidsbiofluids to elucidate differences in population groups due to to elucidate differences in population groups due to 

genetic modification, disease state and environmental stress.genetic modification, disease state and environmental stress.

Spectroscopic techniques such as HSpectroscopic techniques such as H--NMR have been applied in a number of NMR have been applied in a number of 

studies but also complementary MS technology, especially exactstudies but also complementary MS technology, especially exact--mass LCmass LC--MS, MS, 

has been introduced. LChas been introduced. LC--MS does not provide complete MS does not provide complete metabolomicmetabolomic coverage. coverage. 

In particular, very polar compounds, such as simple sugars and mIn particular, very polar compounds, such as simple sugars and many amino any amino 

acids, elute in the void of the column. Another area of improvemacids, elute in the void of the column. Another area of improvement is the cycle ent is the cycle 

time of the LCtime of the LC--MS analysis and interpretation of results. MS analysis and interpretation of results. 

Because approaches to quantitative small molecule MALDIBecause approaches to quantitative small molecule MALDI--MS have been MS have been 

reviewed recently, its inherent robustness, low sample consumptireviewed recently, its inherent robustness, low sample consumption, no on, no 

preceding separation and high sensitivity, we want to evaluate tpreceding separation and high sensitivity, we want to evaluate this technique his technique 

based on MALDI as ionisation technique and accurate mass analysibased on MALDI as ionisation technique and accurate mass analysis, in our s, in our 

metabolomicsmetabolomics study. By using this method in combination with multivariate study. By using this method in combination with multivariate 

techniques, we aim to distinguish groups based on their differentechniques, we aim to distinguish groups based on their differences on ces on 

metabolite level.metabolite level.
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5. Results5. Results

•• Intensity signals of drug compounds (Intensity signals of drug compounds ([M[M--HH++]] morphine = 286,14) and morphine = 286,14) and 

metabolites (metabolites ([M[M--HH++]] lysine = 147,11) by using different matrices.lysine = 147,11) by using different matrices.

•• IntensityIntensity signalssignals forfor different different quantitiesquantities analyteanalyte at at variablevariable matrix (matrix (CCACCA) ) 

concentrationconcentration (2, 5 and 20 mg/ml).(2, 5 and 20 mg/ml).

•• CommonlyCommonly observedobserved interferinginterfering background matrix background matrix peakspeaks fromfrom CCA and CCA and DHBDHB..

•• EachEach matrix, matrix, onceonce crystallisedcrystallised hashas anan optimaloptimal energyenergy band band wherewhere ionsions are are 

emittedemitted. . ByBy changingchanging the the positionposition of the micro of the micro benchbench lens lens fromfrom sourcesource blockblock

the matrix the matrix receivesreceives a different a different amountamount of of energyenergy..
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•• Analysis of some small pharmaceutical drugs is possible, but noAnalysis of some small pharmaceutical drugs is possible, but no quantitative quantitative 

results are observed. Not even a roughly increasing response forresults are observed. Not even a roughly increasing response for a growing a growing 

amount of amount of analyteanalyte, nor better ionisation by increasing matrix quantity., nor better ionisation by increasing matrix quantity.

•• Moreover a clear signal for metabolites was never really obtaiMoreover a clear signal for metabolites was never really obtained, under no ned, under no 

circumstances, with none of the matrices. Logically a quantitaticircumstances, with none of the matrices. Logically a quantitative relationship ve relationship 

was absolutely out of the question.was absolutely out of the question.

•• Based on the different experiments using various operational cBased on the different experiments using various operational conditions as onditions as 

well as different small molecules, in an effort to correlate ionwell as different small molecules, in an effort to correlate ionisation isation successucces with with 

physicophysico--chemical characteristics, we conclude that the ionisation of smachemical characteristics, we conclude that the ionisation of small ll 

molecules using MALDI is largely based on coincidence and unsuitmolecules using MALDI is largely based on coincidence and unsuitable for a able for a 

screening analysis.screening analysis.

•• The results, based on experiences with a M@LDI instrument giveThe results, based on experiences with a M@LDI instrument gives no s no 

correlation between the amount laser energy and the bad TICcorrelation between the amount laser energy and the bad TIC--signals of the signals of the 

analytesanalytes..

1. 1. IntroductionIntroduction

2. Aim2. Aim

Exploration of the operational parameters concerning the applicaExploration of the operational parameters concerning the application of  MALDItion of  MALDI--

ionisation technique for small molecules on a Qionisation technique for small molecules on a Q--TOF mass spectrometer. TOF mass spectrometer. 

Evaluation of its potential relative quantitative character.Evaluation of its potential relative quantitative character.

3. Materials3. Materials

IonisationIonisation

•• MALDI MALDI targetplatestargetplates WatersWaters

•• Drug compounds, amino acids, carbohydrates, nucleosides, baseDrug compounds, amino acids, carbohydrates, nucleosides, base--

derivatives, nucleotides, derivatives, nucleotides, planthormonesplanthormones, fatty, fatty--acids, steroids, in acids, steroids, in ngng to mg/ml to mg/ml 

concentrations dissolved in a methanolconcentrations dissolved in a methanol--water mixturewater mixture

•• Matrix: 2 to 20 mg/ml of an acidic matrix (Matrix: 2 to 20 mg/ml of an acidic matrix (DiHydroxyBenzoicDiHydroxyBenzoic acid, acid, 

CyanoCinnamicAcidCyanoCinnamicAcid) in a mixture of ) in a mixture of acetonitrileacetonitrile and water (2:1, and water (2:1, v/vv/v, 0.1% TFA) at , 0.1% TFA) at 

instances with an instances with an equimolarequimolar amount of an organic base (amount of an organic base (TriButylAmineTriButylAmine, Pyridine , Pyridine 

or or MethylImidazolMethylImidazol) added to obtain ionic liquid matrices) added to obtain ionic liquid matrices

Mass spectrometryMass spectrometry

•• MicromassMicromass MALDIMALDI--QQ--TOF hybrid mass spectrometerTOF hybrid mass spectrometer

•• Controlled using Controlled using masslynxmasslynx software version 4.0software version 4.0

•• 337 nm nitrogen laser337 nm nitrogen laser

•• MCP detectorMCP detector

4. Methods4. Methods

•• After an optimized effective calibration of the mass spectrometAfter an optimized effective calibration of the mass spectrometer with a PEGer with a PEG--

mixture, evaluation of different parameters such as laser firingmixture, evaluation of different parameters such as laser firing rate, speed, rate, speed, 

collision energy, MS profile, ionisation mode, with the help of collision energy, MS profile, ionisation mode, with the help of clearly clearly 

measurable drug compounds. The optimized conditions remain intacmeasurable drug compounds. The optimized conditions remain intact for the t for the 

tests of different matrices by variable matrixtests of different matrices by variable matrix--compound ratio.compound ratio.

•• Based on the preceding results, optimization of the analysis ofBased on the preceding results, optimization of the analysis of metabolites on metabolites on 

a MALDIa MALDI--QQ--TOF.TOF.

•• Testing of a subset of these small molecules (acids, phosphatesTesting of a subset of these small molecules (acids, phosphates) in negative ) in negative 

mode, using the acidic matrices as well as the ionic liquid matrmode, using the acidic matrices as well as the ionic liquid matrices. ices. 

•• In view of the strikingly different signals of total ion currenIn view of the strikingly different signals of total ion current between the drug t between the drug 

compounds and the metabolites, examination of the relationship bcompounds and the metabolites, examination of the relationship between TIC etween TIC 

signal and structure (aromatic ring, basesignal and structure (aromatic ring, base--group,…) of the group,…) of the analytesanalytes..

•• In the light of given experiences with a MALDIIn the light of given experiences with a MALDI--TOF (M@LDI instrument), TOF (M@LDI instrument), 

investigation into the influence of the laser energy by changinginvestigation into the influence of the laser energy by changing the lens the lens 

position of the nitrogen laser.position of the nitrogen laser.


