


A state-of-the-art steam explosion unit at the Norwegian
University of Life Sciences - solubilization of carbohydrates,
formation of inhibitors and analyses of complex samples.
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Agilent UHPLC
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Agilent UHPLC

The steam explosion unit 'explodes' cell wall material

Steam boiler, biomass feed, pressure reactor, flash 
tank, 
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Pretreatment (SE), hydrolysis and fermentation yields; 
soluble part and solid part

– Solubilized material analyzed directly

– Residual solids are chemically degraded (e.g. Acid 
hydrolysis), then component analysis by HPLC

– Experimental design with combinations of the above 
evolve very fast into a large number of samples.
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An up to date flexible Liquid Chromatography toolbox

U3000
HPLC

ICS3000
HPAEC

Agilent UHPLC

Dual setup, rapid method switching. A wide range of detectors, 2 EDs, RI, 
CAD, 3 UVs, Conductivity, several interchangeable between systems, 
serial/paralell set-up, improve annotations/observe more peaks. Offline MS
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PEP’s Liquid Chromatography toolbox

Agilent UHPLC

Screening effects of enzyme hydrolysis 
and fermentation

Time course enzyme hydrolysis (0, 4, 24h) and fermentation (0, 24, 72h) of SE 220 -15. 
Chromatograms 6-60 min

Ethanol formation, furfural removal, slow HMF reduction, glucose dissappear, disturbing peaks 
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Complementary methods, organic acids

Example with Ionpac, high capacity ’insensitive’ to matrix components. 
Work fine with fermentations, enzyme hydrolysis, other complex smpl matrices
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Methods
Metacarb87H ’Catch most’ screening;mono-/disacch, ethanol, 
acetate, 5-HMF and furfural (60min run,5mM H2SO4), RI+UV. 

Metacarb87P (column made for sugar analyses, ok separation 
of most mono-/di-saccharides (35min, water/acqueous 
buffers), RI.

CarboPac columns (PA1 and PA200) for mono comp./complex 
oligosaccharide analyses on ICS3000 (HPAEC), PAD 

BEH Amide (2.1x50mm and 2.1x150mm), runtime 2-20 min 
HTP or HiRes (HILIC mode), UPLC-CAD, complement HPAEC 
separation at other pH’s

IonPac AS11H (organic acids C1-5) High sensitivity/resolution, 
(IEC), suppressed conductivity

UPLC methods (to be implemented) 
– monosaccharide decomposition products (furaldehydes) 

– Phenolic compounds (ferulic acid, p-coumaric acid, coniferyl alcohol etc) on high 
throughput C18 UHPLC.
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Thank you for your attention, on behalf of 

– The PEP (protein engineering and proteomics) group 

– http://pep.umb.no/pepwiki.php?title=PEPFront
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