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LC-HRMS-based metabolomics as a tool to develop analytical methods:
How to choose the best extraction protocol when it comes to untargeted analysis?
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> 5 . Simultaneous untargeted and targeted @
debut du voyage avec la Metabolomique... metabolomics profiling of underivatized

primary metabolites in sulfur-deficient
: barley by ultra-high performance liquid
Avec Adrian Schwarzenberg chromatography-quadrupole/time-of-flight
mass spectrometry

Hikmat Ghosson'®, Adrian Schwarzenberg''®, Frank Jamois' and Jean-Claude Yvin'
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Avec Cédric Bertrand & Marie-Virginie Salvia

Suite du voyage,
Pour découvrir quelques obstacles...

Ghosson et al.
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Matrices degradation
Hydrolysis f

Biotic By-products Xenometabolome )
degradation y-P (Pesticide & by-products) '
Endometabolome

How to extract maximum

number of metabolites?

ma Microbiome Microbial metabolism . .
(Microbialmetabolome) y

Degradation pathway ‘
— Biological impact: effect on biodiversity +
modulation of microbial metabolism

I m paCt Patil et al. Sci Total Environ (2016), 566-567:552-558
Salvia et al. Environ Sci Pollut Res Int (2017), 25(30):29841-29847
Ghosson, Ph.D. Thesis (2020)

Ghosson et al. 16JSRFMF 04-06/06/2024



https://www.criobe.pf/
https://www.univ-perp.fr/
https://theses.hal.science/tel-03155733/

UNIVERSITE "
é 2; ClB\IR97% PERPIGNAN | } 05/22
@ o oss @ .

Factor #1

® 5 extraction protocols to be tested

> E1: Former in-house protocol (EtOAc + HCl ; 1-step)
> Reference protocol “QuPPe” (MeOH ; 1-step)

» E3: Reference protocol “QuPPe” (MeOH + 1% FA ; 1-step)

»> E4: Novel in-house protocol (ACN/iPA + H,0/MeOH ; 2-steps)

» Eb5: Novel in-house protocol (ACN/iPA + H,O0/MeOH + 1% FA ; 2-steps)

Romdhane et al. Front Microbiol (2016), 7:775
Anastassiades et al. EURL-SRM (2016), V9.1
Ghosson et al. Anal Chem (2024), 96(7):2810-2821
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Factor #2

® 2 types of soil

SP: ST:
Soil from Perpignan Soil from Torreilles 5 PrOtQCOIS
Rich in Organic Matter Poor in Organic Matter 2 Soils
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Factor #3

® 2 types of pesticides (+ 1 control)

Bel: Ctr:
Beloukha® Tartan Super 360 Untreated control S PrOt(?COlS
Natural Nonpolar Synthetic Polar Ultrapure Water 2 Soils
6 : 3 Conditions
v
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Complex Tri-factorial Experimental Design for LC-Q/ToF analysis

r\
A 5 Protocols

Normal Distribution 2 Soi IS ; \ I
@ 3 Conditions = H E ]
“Paranormal Distribution 5 Replicates / Group ‘ @ E

Total Number of Samples:
5x2x3x5=150
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Solution! X

Use Metabolomics for Metabolomics!

CONCLUSIONS |

Analytlcal Chemlstry

!I
tseh&ld adapts concepts and terms to n 'evsw‘sunls ";

ologies and semiquantitative a

Metabolomlcs ‘ ! .
Should approach the terms and concepts of analytical | . 1 2émes

H ege l is ha p py chemistry to provide more reliable results
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Matrix #1 “861V”

861 ions for 314 compounds
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Matrix #2 “314V”

The 314 compounds without redundancies
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Discrimination capacity: Who’s the lynx?

OPLS-DA and its Cross-Validation test to discriminate Control from Contaminated

0.934

Contaminated vs. Non-contaminated
OPLS-DA results summary
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28.50 98.70 86.50 12.20 24.50 97.50 80.70 16.80

Indicators

v R2X: Variation percentage explained
v Q2: Discrimination power

v' R2Y - Q2: Discrimination significance

48.70 99.80 97.40 2.40 45.80 99.10 96.40 2.70
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