Unravelling lignin structure with mass
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Background

Lignin is a by-product of the paper and ethanol
Industries:; however, it could be used as a resource
for the production of novel biomaterials. Knowing
the structure of lignin would aid with developing the
valorisation processes.[1]

Structural characterisation of lignin with LC/HRMS
iIs hampared by the absence of lignin dimers,
trimers and larger oligomers from databases.[2]

In this project, we aim to expand the structural
databases by generating lignin oligomer
structures in silico. The database was used for
annotating compounds detected during the LC/
HRMS analysis of depolymerised lignin.
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5 Conclusions

Lignin structural DB was formed in silico,

including structures absent from
PubChem.

The lignin DB can be easily used in SIRIUS
for tentative identification of lignin
oligomers.

The next steps include expanding the
lignin library even more by adding other
monomers and linkages.

Structure generator

The reactions taking place during the reductive catalytic fractionation (RCF) of lignin were
compiled.[3] Based on these reactions, a Python code utilising RDKIit was written to generate
lignin dimer structures.

ChatGPT (OpenAl, 2025) was used for coding assistance.
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Linkages: 4-O-5, 5-5, B-B, B-5, B-O-4, ...
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The MS? spectra were processed with SIRIUS+CSI:FingerlID v. 6.0.4
for tentative structural annotation. Both existing databases, e.g.
PubChem and lignin DB generated here were considered.
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Preliminary results o

Match with a dimer structure
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The generated lignin dimer DB contains 777
compounds. From these, only 109 were found
in the PubChem database.
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y Lignin DB

For a depolymerised lignin sample, 470
compounds were detected. Although this is the
first version of the lignin DB, already for some
compounds (7) the top 1 match was obtained o
with the generated lignin DB.
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