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Context

Miscanthus x giganteus (Mxg)

Recalcitrant structure

How to improve the access to these 

polymers? 

Ionic liquids pretreatment Enzymes 

How to selectively transform these 

polymers? 

Sustainable 

Development

Environment Society

Economy Traditional transformation processes: harsh 

conditions, volatile solvents, impact on structure

✓ Biofuels

✓ Biobased materials

✓High-value molecules

Hemicelluloses 

(20-40%)

Cellulose 

(40-60%)

Lignin

(10-30%)

Sustainable strategies Ecofriendly processBiorefinery approach

Renewable Carbon Resources: Lignocellulosic biomass (LCB)

+

Quesada-Salas, M. C., ENZYNOV’2, 2023.
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C5 & C6 sugars

Phenolic intermediates Functionalized polymers

Enzymatic Hydrolysis (x2)
Cellic® CTec2 novozymes

Oxidative Depolymerization 
Laccase from T. versicolor 

ABTS-System

Enzymatic Esterification 
Immobilized lipase from 

C. Antarctica Novozym435® 

[Emim][OAc]-

Pretreatment

Pretreated Mxg

Mxg

MeTHF-3-one: 

2-Methyltetrahydrofuran-3-one

[Bmim][PF6]: 

1-Butyl-3-methylimidazoilum 

hexafluorophosphate

Hydrolysis lignin

1. Enzymatic production of sugars and isolation of hydrolysis lignin1

2. Bio-conversion of hydrolysis lignin1

[Emim][OAc]: 

1-Ethyl-3-methylimidazolium acetate

ABTS: 2,2′-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid). 

+
Non-conventional 

solvents
Enzymes 

Proposed integrated approaches

1M.C. Quesada-Salas et al., Ind. Crop. Prod. (2023) 197, 116627.
Quesada-Salas, M. C., ENZYNOV’2, 2023.
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SEM analysis 

Chemical composition (NREL)Sugar yield recovery (HPAEC-PAD)
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Recycled [Emim][OAc] LMS

C=O

30% β-O-4 (NMR)

S/G/H: 36/64/0 (NMR)

91% OH-aliphatic (NMR)

Laccase ABTS-system in:
- Buffer acetate 100%

- +[Emim][OAc] 5%

- +Recycled-[Emim][OAc] 5%

Monomeric sugars

Enzymatic 

Hydrolysis (x2) 

[Emim][OAc]-

Pretreatment

Pretreated Mxg

Mxg

Lignin-enriched

fraction

Oxidative Depolymerization

Enzymatic Esterification 

Mxg

PT Mxg

Key findings

FTIR

HPLC

Novozym435® in:
- [Bmim][PF6]:[Emim][OAc] 50%:50%

- [Bmim][PF6] 100%

p-Hydroxybenzaldehyde

Lignin oleate

Quesada-Salas, M. C., ENZYNOV’2, 2023.

90% D-glucose

70% D-xylose
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Conclusions 
Poster # 10

Successful development of biorefinery

strategies using enzymes and non-

conventional solvents for the co-valorization

of polysaccharides and lignin from Mxg.

From Mxg to diverse fields of applications:  

• Platform molecules

• High-value chemicals

• Biomaterials 

Quesada-Salas, M. C., ENZYNOV’2, 2023.

Biocatalysis in Green Solvents, Lozano, P (Ed). 
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