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La faculté de  
Gembloux Agro-Bio Tech  

Quatre masters bioingénieur 
 
• les sciences et technologies de l’environnement 
• la gestion des forêts et des espaces naturels 
• les sciences agronomiques 
• la chimie et les bioindustries 

 
• 1000 étudiants de 40 nationalités dont 40 % de filles 
 



Unités de recherche 
TERRA 
11 axes de recherche 

7 plateaux techniques 
320 doctorants 

 



 



Laboratoire de Chimie 
des Molécules Naturelles 

Les métabolites secondaires de plantes: 
extraction , purification et valorisation 
dans le secteur agronomique et agro-

alimentaire 
 



Laboratoire de Chimie 
des Molécules Naturelles 

Prof. ML Fauconnier 
 

4 post-docs 
20 doctorants 
4 techniciens 

 
 



Laboratoire de Chimie 
des Molécules Naturelles 

Huiles essentielles 
La volatolomique – autres COVs 

Oxylipines 
Autres métabolites secondaires 

 
 



Huiles essentielles 
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Huiles essentielles 
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Nombreuses applications mais  
 
 grande variabilité 
 
- Chémotypes 
- Organe 
- Etat physiologique 
- Climat, sol  
- Pratiques culturales 
- Extraction 
- Conservation 

 
Approvisionnement / disponibilité 
 
Prix 

 
 
 



Projets huiles essentielles 

Oilprotect Project 
EOs for Protection of cereals against insects 
Tierry Kenne and Saskia Sergeant 
Coll. UCL- private companies  

Tree Injection Project 
EOs for Protection of trees against insects 
Pierre-Yves Werrie Ph D student 
Coll. UCL- private companies  

EOs production in Senegal 
Two senegale Ph D students 
Founded by WBI 

EOs slow release for biopesticide develop. 
Use of new polymers for encapsulation 
Chloé Maes Ph D student 
Coll. Reims University 

Ecoextraction of Apiaceae seed EOs 
Iness Bettaieb post-doc 
Coll. Center of Biotechnology of Borj 
Cedria (Tunisia) 

HERBIOIL project 
Eos as herbicides study of the action 
mechanisms 
LBMI + CGO  

EOHUB project 
Erasmus + Knowledge alliance 
Coll. different countries 

Collaboration with different universities in 
Morocco, Tunisia, Algeria, … 



Projets huiles essentielles 



Laboratoire de Chimie 
des Molécules Naturelles 

Huiles essentielles 
La volatolomique – autres COVs 

Oxylipines 
Autres métabolites secondaires 

 



La volatolomique – autres COVs 

Volatolomics is a branch of chemistry that studies volatile 
organic compounds (VOCs) emitted by a biological system, under 
specific experimental conditions (Wikipedia). 
 

• Les outils pour la volatolomique 

 - Echantillonnage des COVs 

 - Séparation COVs 

 - Identification des COVs 

 - Quantification des COVs 

 

https://en.wikipedia.org/wiki/Volatile_organic_compound
https://en.wikipedia.org/wiki/Volatile_organic_compound


La volatolomique – autres COVs 
 
Echantillonnage 

• Static « Headspace »  

• Dynamic « Headspace  » 

• Stir Bar Sorptive Extraction 

• Solid Phase MicroExtraction 

• Extraction liquide-liquide 

• Extraction Likens-Nickerson 

• Extraction Soxhlet  

• SAFE (Solvent Assisted Flavor Extraction) 



Static « Headspace »  

Equilibre thermodynamique des COVs entre la phase gazeuse et 

l’échantillon 

 

Ref: http://www.labhut.com 

Température Matrice Addition de sels Agitation 

Technique d’échantillonnage 
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Dynamic « Headspace » 
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Technique « Headspace » 



Le choix de l’adsorbant est très important 

Nature de l’analyte 
Environement 
(interferences) 

Methode de 
désorption 

Source: Markes 

Solvant 

Thermodésorption 
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Dynamic « Headspace  » 

Technique d’échantillonnage 
 



Dynamic « Headspace »  Multi-Volatile Method 

N. Ochiai et al. / J. Chromatogr. A 1371 (2014) 65–73  

Echantillonnage par Dynamic headspace séquentielle 
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Technique d’échantillonnage 
 



Stir Bar Sorptive Extraction 

Ochiai et al., Analyst, 2001, 126, 1652–1657 

Headspace Sorptive 
Extraction 

Coéfficient de 
partition 

Conditions 
d’agitation 

Temps 
d’équilibre 
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Technique d’échantillonnage 
 



Solid Phase MicroExtraction 
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Technique d’échantillonnage 
 



Solid Phase MicroExtraction 

Fiber choice 
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Technique d’échantillonnage 
 



Extraction liquide-liquide 

Micro-extraction liquid-liquid system  

MIXXOR (NBS Systems) 
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Technique d’échantillonnage 
 



Extraction Likens-Nickerson 

Hydrodistillation and iquid-liquid extraction 

Clevenger 
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Technique d’échantillonnage 
 



A 
B 

Condenser 

Water bath N2(

l) 

N2(l) 

N2(

l) 

N2(l) 

N2(

l) 

Dropping 

funnel 

N2(l) 

Magnetic stirrer 

with thermostated 

heating plate  
Vacuum 

pump 

SAFE (A) Distillation vessel 

(B)Liquid nitrogen 

cooled flask 

Vacuum 

controller 

A B 

SAFE (solvent assisted flavour evaporation) 

 The distillation unit SAFE, Engel et al. (1999) 

Vacuum 

Engel et al. (1999). Solvent assisted flavour evaporation - a new and versatile 
technique for the careful and direct isolation of  aroma compounds from 
complex food matrices, European Food Research and Technology 

Cooling 

Trap 
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Technique d’échantillonnage 
 



Chromatographie en phase gazeuse 

Chromatogramme 

- Mode d’injection 

- Choix de la 

colonne  (phase, 

longueur, …) 

- Température 

(programme) 

Séparation des COVs 



Chromatographie en phase gazeuse 
 

Choix de la colonne 
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Séparation des COVs 



FID 
Olfactomètre 
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Identification des COVs 



Identification rigoureuse 

Spectre de 
masse 

Indice de 
rétention 

Composé de 
référence 
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Identification des COVs 



Selon l’objectif scientifique recherché 

Aire relative Standard externe Standard interne Dopage 
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Quantification des COVs 



La volatolomique – autres COVs 

VOCs as markers for mycotoxin 
contamination (Agrosensor project) 
Develop. of  molecular inprinted polymer 
sensors 
Laurie Josselin PhD student- Guo Xiaodong 
PhD student CAAS 
Coll. Umons-Materia Nova- U Gent- private 
companies 

VOCS as marker of abiotic plant stress 
(Solindic project)  
Bastien Durenne Ph D student 
Coll. CRAW 

Vocaction project 
VOCs as antifungal angents in plant protection 
Caroline Declercq post-doc 
Founded by FNRS leader: phytopathology  lab 

Flavor profiling , aroma formulation 
collaboration with different companies 
(Firmenich, Orval, …) 
VOCS in traditional fermented products  
VOCs in biological communications 
Plant-plant, Plant-insect , plant-fungi 
Different coll. inside and outside ULg 

VOCs and food process 
- Marinated pork Han Dong PhD student CAAS 
- Peanut oil LT Hu Hui PhD student CAAS 
- Fruits/vegetables Wu Xinye PhD student CAAS 

 
 



Applications : écologie chimique 
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Applications : écologie chimique 



33 

Applications : écologie chimique 



High throughput technique 

Sterile conditions 
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Applications : écologie chimique 
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Applications : écologie chimique 



Applications: environnement 

Echantillonnage 
en champs 
Etudes en serre 
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Applications:caractérisation de produits 
alimentaires 

- Traditional food 
characterization 

- Differentiated quality 
(AOC, IGP, …) 
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Laboratoire de Chimie 
des Molécules Naturelles 

Huiles essentielles 
La volatolomique – autres COVs 

Oxylipines 
Autres métabolites secondaires 

 



3. Oxylipines 

Fatty acid hydroperoxides new 
elicitor/biopesticide  
Strucure –function relationship 
Estelle Deboever PhD student 
Co-promotion LBMI 

Esterified oxylipins : roles in plants (arabidopside 
project) 
- Total synthesis (41 steps !)  
Firmin Obonou Akong post-doc 
Coll. UNamur 
- Extraction, dev. Analytical methods, localization, 
structure-function relationship 
Manon Genva PhD student 
Co-promotion LBMI 
 



3. Oxylipines 



Laboratoire de Chimie 
des Molécules Naturelles 

Huiles essentielles 
La volatolomique – autres COVs 

Oxylipines 
Autres métabolites secondaires 

 



Autres métabolites secondaires 

Allelopathy: structure-function relationship 
Simon Lebeque PhD Student 
Leader LBMI 

Secondary metabolites from african plants for 
cosmetic/medicinal applications 
- Matthew Saive : valorization of Mahoran 

flora Ph D student 
- Fatimata Nea : valorization of endemic 

plants from Ivory Cost, PhD student 
- Evelyne Tanoh : valorization of endemic 

plants from Ivory Cost, PhD student 
- Liu Jiang : valorization of secondary 

metabolites from sweet potatoes, Ph D 
student CAAS 
 

 

Fabaceae root exudates to 
improve soil pollution 
bioremedation 
Marie Davin PhD student 
Co-promotion with soil dep 

Serious games to improve chemistry 
learning process at university 
Nathalie le Maire Ph D student 
Coll. Ifres ULg 





Merci pour votre attention 


