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Plant metabolomics

NMR Metabolomics

Rapid, Reproducible
and Non-Destructive

Low Sensitivity

A) direct
B)+LCor GC

Sumner et al. Phytochemistry 2003, 62, 817-836.
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Ultra Performance Liquid Chromatography (UPLC)
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Analytical Particles (very fine hai)  AcQuUITY UPLC Particles
Optimal Particle Size distribution

Influence on separation ?

High pressure : ca 1000 bar



Theoretical plate Height (H/pm)

UPLC: Effect of particle size reduction

Knox curves

A4

Speed (u: mm/s)
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D. Nguyen et al., J. Chrom. A, 2006, 1128, 105-113
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Acquity C18
300 x 2,1mm 1.7 um
P 1000 Bar

XBRIDGE C18
250x4.6 mm 5 um
P 300 Bar

. 4times increase [
in peak capacity (P) i




UPLC increase

m/z <5 ppm

76000 Pl ates

V

~ short gradient 7 min



UPLC-TOF MS for revealing metabolome complexity
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LC peak identification : on-line vs at-line

Ji A Rapid
on-iine A Single analysis

hypernated systermns NI CEE
quality

A Limited by the most

demanding method

A No compromise
needed

A high spectral
quality

A Important sample
handling

autornated
at-line rmethods
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Cap-NMR microcoll flow probe

mm std.
NMR tube

i
J ¥ e Solenoidal flow probe
8 N w _ 1

5mm Rf Coll I 270 mit. - . - i o i Conventional
(~17 mm) B — o ¢ LC/NMR flow probe
:

Sample volume: 50-200 pl
150 x smaller than standard NMR tubes
10-40 x smaller than LC/NMR




On-flow NMR contour plot of an

enriched extract of A. thaliana on
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LC-MS triggered micro-fractionation
for CapNMR

Dissolution with 6.5
| ul of deuterated
solvent




ca4

'H CapNMR of adjacent microfractions

Each fraction 1ml

C45

C46

C47

= 30 sec of peak elution

RT21,21 - 25, $6/I3B
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1D & 2D spectra of fraction C47
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Study mycoalexins in zone lines

of grapevine fungal pathogens

Zone

Pure strain of Pure strain of
Botryosphaeria obtusa Eutypa lata
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A Extraction : chloroforme/methanol/water(64/36/8, viviv)




Differential analysis by UPLC-TOF-MS




LC-MS microfractionation of the barrage zone
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Metabolomic study of wound response
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Precise biomarker localization by HR UPLC-TOF-MS
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Differences ?




