
The monosaccharide composition of these liquors was 
analysed using high-performance anion-exchange 
chromatography (HPAEC). In most conditions used, 
glucose and xylose were the most abundant  
monosaccharides, these are followed by arabinose (up 
to 39%), galactose (up to 10%) and mannose (up to 
6%). Alkaline conditions release a complex mixture of 
monosaccharides with a large representation of C5 
sugars. Acid conditions, on the other hand, produce 
liquors with higher proportion of glucose, particularly 
at low temperatures.  
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INTRODUCTION 
 

The viability of cellulosic fuels hangs on the reduction of the costs involved in the conversion processes. An approach to reach a 
realistic cost for conversion of biomass into large volumes/low cost products is by identifying added value products that can be 
obtained during the production of biomass derived fuels. This biorefinery concept involves the benefits of reducing the cost of 
the overall process, replace petroleum derived materials and chemicals, and reduce waste streams. Pretreatments have been 
considered for a long time as the key to increase the efficiency of pretreatments in terms of increased fuel production after 
fermentation. An interesting new approach to evaluate pretreatmens is the preservation of the valuable chemicals in the 
pretreatment liquors in order to add value to the process from products obtained by fractionation of the biomass. In the 
present work we characterise the sugars and lignin derivatives present in the pretreatment liquor of maize, miscanthus and 
sugar cane bagasse under a range of acid and alkaline pretreatments.  

To reveal the general similarities and differences 
between the pretreatment conditions, all samples 
were integrated and aligned after UHPLC-MS 
analysis and PCA was performed. The composition 
of the pretreatment liquor with acid 20 °C is not 
very different from water pretreatment. However, 
the pretreatment liquor with acid 180 °C clearly 
separated from the 20 °C, indicating that the acid 
needs higher temperatures to be effective. In 
terms of biomass, the PC1- and PC2-based PCA 
plots showed a high similarity between miscanthus 
and bagasse, while maize samples were clearly 
different.  

Conclusions: 

Miscanthus and Bagasse pretreatment product profile are 
most similar to each other, while Maize presents a different  
profile of chemicals released. 

Xylose predominates liquor monosaccharides of 
Miscanthus and bagasse, while glucose predominates in 
maize. 

  The alkaline preatreatment liquors were substantially 
more enriched in phenolic compounds as compared to 
acid. Grasses contain high levels of benzoate, p-coumarate 
and ferulate esters and these compounds are released in 
alkaline conditions. 
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Eighteen phenolic compounds were structurally characterized based on their 
MSMS fragmentation and their respective ion traces. Benzoic 1, p-coumaric 2 
and ferulic acid 3 are among the highest accumulating compounds (based on 
MS traces).  
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