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L’ arbre de jade….

qui peut se lignifier…

INRA – Versailles-Grignon
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Suggested lignin structures in spruce wood
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MS-identification of lignin fragment from 
E. globulus lignin
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Distribution des lignines dans les paroisDistribution des lignines dans les parois
Jörg

From
m

Journal of Structural Biology
V

olum
e 143, Issue 1, July 2003, P

ages 77-84 

AFM

TEM

Gril, 2004

Akiyama, 2003 

Conc. lignine

Substitution MeOH

stérérochimie E/T

Position angulaire périphérique
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http://members.jcom.home.ne.jp/chutatsu/ikurin.html

• Variation saisonnière: largeur
• Variation temporelle: hauteur
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POURQUOI 2G??POURQUOI 2G??

Kraft Lignosulfonates
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1G, 2G 1G, 2G ……. Ou . Ou xGxG

Accorder fonction et structure!!
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LIG2G ou LIG2G ou LIGxGLIGxG
• In situ vs lignine technique
• Fractionnement
• Isolement
• Purification

• Propriétés du polymère
• Propriétés d’usages

N
R

E
L

Endoglucanase
(Novozyme 476)

Action of urea
- Breaks down the crystallinity of the cellulose by 

forming hydrogen bonds between the microfibrils

- Dissolves any material containing > ~50% lignin

- Removes enzyme contamination from the fibres

Action of alkaline borate solution
- Dissolves all remaining components

Dissolution of wood/pulp fibres by the use of enzyme
(G. Gellerstedt, LIG2G, Reims, 2007)
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Suggested lignin structures in spruce wood
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Straw, bagasses, wood : Physical conditionning

Organic acid recycling

Organic refining

Organic acid recycling

H2O

Sugars + Lignins
Organic acid solution Raw chemical pulp

Bleaching:
Peracides /  H2O2

NaOH /  H2O2

Commercial chemical pulpC5 sugarsLignins

THE CIMV PROCESS

(M. Delmas, LIG2G, Reims, 2007)
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[C28H27O8]-55
[C28H27O9]-13

[C29H29O9]-15
[C30H29O10]-17

[C30H31O11]-57

: R1=CH3 ; R2=H

: R1=CH2OH ; R2=H

: R1=CH2OH ; R2=CH3

: R1=CH2OH ; R2=COCH3

: R1=CH2OH ; R2=CHOH-CH2OH
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PropriPropriééttéés des ligniness des lignines

… en quoi l’avancé des connaissances est importante pour 
les applications
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http://www.ili-lignin.com/index.php
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DOE, USA, 2007
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Depolymerization

Functionnality

Interactions

Geometry

Intrinsic
mobility

No entanglements
Bad cohesion

Low molecular weight
and

(Non) linear structure

Lignin is plasticized by water
Tg = 80°C in water saturation conditions

Easy partial hydrolysis,
very difficult total depolymerization

Two families of bonds
Condensation reactionsAlcools
Radical reactivityPhenols

Association properties
Solubility parameter around 11/12 (cal/cm3)1/2Semi polar aromatic

structure

High Tg :
In situ lignin : 200°C 
Extracted lignin : 120 to 180°C depending on Mw

Rigid aromatic
tridimensionnal

structure
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P. Dole, LIG2G, Reims, 2007

Vers les polymVers les polymèères et matres et matéériaux ???riaux ???
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En conclusionEn conclusion…… LIGxGLIGxG

Extraction

Structure in planta
Séparation

Propriétés
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Fundamentals of lignocellulosic enzymes and transformation mechanisms
- Strategies for the discovery of new cell-wall degrading enzymes and/or activities
- Structure and catalytic mechanisms of cell-wall degrading enzymes 
- Mechanisms of enzymatic deconstruction of cell-wall polymers
- Pretreatments and biodegradation mechanisms of lignocellulosics

Fundamental for plant building and design
- Fitting biomass diversity with industrial transformations 
- Functional genomics of plant cell-wall formation for biotransformation 
- Building of tailored cell-wall polymers and fibers in planta for materials
- Tailoring the cell-wall structure for enzyme and microbial biotechnology

Microbial genomics and biotechnology
- Genomics of microorganisms involved in lignocellulose biotransformation 
- Metabolic engineering 
- Exploring biodiversity and microbial ecology

Industrial applications
- Energy from lignocellulosic 
- Fibrous materials from lignocellulosics
- Materials from cell-wall polymers
- Tailored cell-wall polymers

Environmental and Societal issues
- Biogeochemical aspects of non-food biomass production and transformation
- Impact of non-food biomass production on soil fertility
- Waste recycling of non-food biomass processes
- The green and white plant bioeconomy
- Building R&D pipeline for ligno - biotechnologies
- Sustainable innovation for plant biotechnology and plant biotransformation

TOPICS
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Unité Mixte de Recherche
Fractionnement des Agroressources et 

Environnement
Reims

2 esplanade Roland Garros – 51686 Reims cedex 2
umr.fare@reims.inra.fr

http://www.lille.inra.fr
http://www.inra.fr

Lignobiotech ONELignobiotech ONE : via google
ou
https://colloque2.inra.fr/ligno_biotech


