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E Two-dimensional liguid chromatography: principles

High resolution mass
spectrometry (HRMS)

Liquid chromatography
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Mass accuracy

High acquisition frequency

Separation according to the molecule nature
Improving detection

* Increase peak capacity

e Distinguish isomers

* Confirm the molecule identity
* Improve sensitivity

Séparation de dérivés de lignine par RPLC



E Two-dimensional liguid chromatography: principles

Liquid chromatography High resolution mass
spectrometry (HRMS)
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E Hyphenation mode
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E The available combinations: chromatographic modes

Nature of interactions RPLC | HILIC

Hydrophobic
Hydrophilic/ionic
Polar
Polar SFC
lonic IEX
Size filtering SEC aq.
Size filtering SEC org.
Hydrophobic HIC
(protéines)
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Adapted from Pirok and Schoenmakers J. Sep. Science (2019) 6



E Quality descriptors

1D-LC
Analysis time Gradient time Ts
Separation power Peak capacity n
Sensitivity Dilution factor D¢
Peak capacity Dilution factor
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E Optimization of conditions in RPLC x RPLC
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E Two-dimensional LC and quantitative analysis

1D approach ’ A ‘ ’ A 20 approach
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Sum of peak areas Peak volume
Reference ratio
cakulated ratio Error (%) calculated ratio Ermor (%)
sample #1 47.9% 47.9% 0.02 4B B% 19

Sample #2 0.89% 0o1% 2.2 1.03% 15.7
Sample #3 0.04% 0.035% 2.5 D.05% 32.5

The sum of peak areas is more accurate |

M. Iguiniz; E. Corbel; N. Roques; S. Heinisch, Talanta 195 (2019) 272
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Visual monitoring of saponin extract from Quillaja Saponaria
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1 2151 Qs18 Xyl H Glc Api FA-Araf
2 1989 Qs21 Xyl H H Api/Xyl FA-Araf
1a 2019 QS18-Api Xyl H Glc coupé FA-Araf
2a 1857 QS21-Api Xyl H H coupé FA-Araf
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Principe of supercritical fluid chromatography (SFC)

Interactions dispersives
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E. Lemasson et al., J. Chromatogr. A 1408 (2015) 227 — 235
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Phytosterols analysis from microalgae

Nutraceutical
industry

Cultivation of
microalgae

Phytosterols

eRegulation of cholesterol
levels

eProduction of many
hormones

eAccess to phytosterols
not present in terrestrial
plants

eSearch for new sources
of bioactive lipids

Phytosterols :
— Analogous compounds
» Great structural similarity — Separation and identification difficult

HO

Cholesterol Campesterol

Chlorophycea Scenedesmus

Stigmasterol Fucosterol Ergosterol
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E Analysis of sterols in Chlorophycea Scenedesmus: RPLCxSFC for neutral compounds
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E Lignin oligomer characterization
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r Lignin oligomer characterization: LC x SFC- MS/MS for neutral compounds
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Two-dimensional liquid chromatography (coupled to mass spectrometry) offers huge peak capacity essential to
the analysis of complex samples, especially for untargeted analysis

RPLC x RPLC is a efficient combination for ionisable compounds

RPLC x HILIC is technically more difficult, but interesting for very polar compounds (ionisable molecules or
glycosides)

RPLC x SFC (offline or online) is an alternative technique for neutral compounds. Especially attractive for
positional isomers

2DLC is complex to optimize but generate massive amounts of information on a sample.
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Semi-Préparative: CPC, LC et SFC

MS simple
qguadrupole
* Agilent MSD
* Waters QDA

* 2 Agilent Infinity 1l 1290

IM-QToF
* 1 WatersI-Class i

 Agilent 6560

- - .
LC unidimensionnelle
e Waters I-Class

* Waters UPLC
* Agilent 1260 * Agilent Infinity 11 1290 SFC

*  Waters UPC?
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