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Overview

ÅPlant metabolome analysis
ïUPLC-TOF-MS

ïCapNMR

ÅSearch for mycoalexins
ïChemical and biological characterization at the 

microgram level 

ÅSeach for wound biomarkers
ïUPLC-TOF-MS metabolomics

ïLC-MS triggered micro-isolation

ïIdentification of biomarkers by CapNMR 

ÅGlobal spatial and temporal 

expression of wound induced cpds
ïJasmonate synthesis dynamics

ÅConclusion



The size of a plant 

metabolome is unknown 

it is estimated at a few 

thousand constituents

Plant metabolomics

LC-NMR 10-6 mol

LC-UV 10-9 mol

GC-MS 10-12 mol

LC-MS 10-15 mol

LC-LIF 10-19 mol

CE-LIF 10-22 mol

Sumner et al. Phytochemistry 2003, 62, 817-836.
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Plant metabolomics

Rapid, Selective and 

Non-Destructive

Low Sensitivity

High Sensitivity

Instrumentation 

variability

LC-MS: problem in RT 

repeatability

MS Metabolomics

NMR Metabolomics
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Liang YS, et al. J. Chrom. A. (2006) 1112: 148.

Biomarker ID



UPLC TOF MS and CapNMR technological platform

m/z < 5 ppmparticles

1.7 ɛm

HIGH RESOLUTION LC

HIGH RESOLUTION MS

UPLC TOF-MS

sample limited 

applications

HIGHLY SENSITIVE NMR

Capillary NMR



Ultra Performance Liquid Chromatography (UPLC)

5 ɛm 

Analytical Particles

60 ɛm Human Hair     

(very fine hair)
1.7 ɛm 

ACQUITY UPLC Particles

Optimal Particle Size distribution 

for Maximum Efficiency at a 

given Pressure

High pressure : ca 1000 bar

HPLC UPLC

Influence on separation ?



UPLC: Effect of particle size reduction

5 µm 3.5 µm 1.7µm

Hopt (µm) 12.3 8.8 3.9

uopt (mm/s) 0.6 0.9 2.0 D. Nguyen et al., J. Chrom. A, 2006, 1128, 105-113
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Mobile Phase: H2O/MeCN (60:40 v/v), Sample: butylparaben 25 ppm

in H2O, UV detection: 254nm, Columns : XTerra RP18 4.6 x 150mm,

5µm; XTerra RP 18 4.6 x 50mm, 3.5µm; AcquityShield BEH C18 2.1 x

50mm, 1.7µm
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