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A B S T R AC T

The aim of this work was to assess the performance of diafi ltration as a method for purifi ca-
tion of oligosaccharides obtained by autohydrolysis of Pinus pinaster wood. Pinus pinaster wood 
hemicelluloses are mainly made up of galactoglucomannans, which were partially hydro-
lyzed in aqueous treatments (autohydrolysis) performed under suitable operational conditions 
(isothermal processing at 175°C for 24.5 min). The oligosaccharides present in autohydrolysis 
liquors obtained under optimal conditions were purifi ed by diafi ltration in a dead-end fi ltra-
tion device using a regenerated cellulose membrane (1 kDa MWCO). Continuous diafi ltration 
resulted in increased weight percent of substituted oligosaccharides respect to the total non-
volatile solutes (from 79.2% up to 94.7%), as well as in the selective removal of monosaccharides 
(the substituted oligosaccharides to monosaccharides ratio increased from 4.3 up to 17.8).
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1. Introduction

Lignocellulosic biomass, the most abundant renew-
able resource in the Earth, is expected to play a key 
role in sustainable development. For this purpose, the 
“biomass refi ning” philosophy (based on the selective 
separation of the major biomass constituents) provides a 
valuable framework for process development.

Pinus pinaster is the most widespread conifer species 
in Spain [1], being distributed in about 1,000,000 ha [2]. 
Hemicelluloses of softwoods (including Pinus pinaster) 
are mainly made up of o-acetylgalactoglucoman-
nans and galactoglucomannans, together with lower 
amounts of arabinoglucuronoxylans, arabinogalactans 
and xyloglucans [3–7]. Owing to their physicochemical 
properties as stiffeners and stabilizers of emulsions, and 
their lack of toxicity, galactoglucomannans are versatile 

chemicals that can be used for a variety of applications 
in the textile, pharmaceutical, biomedical, cosmetic 
and food industries. Acetylated galactoglucoman-
nans can be used as bioactive polymers, hydrocolloids, 
papermaking chemicals or coating polymers [5,8]. 
Galactoglucomannans from various sources have been 
used as excipients for oral controlled drug release, as 
agents with in vitro immunostimulatory activity, or as 
substrates for the metabolism of human intestinal bac-
teria. Mannan-derived oligosaccharides have been pro-
posed as ingredients for functional foods because of 
their potential prebiotic activity [9].

Fractionation of wood by hydrothermal treatments has 
been considered in the literature. The available methods 
suitable to dissolve hemicelluloses from lignocellulosic 
feedstocks have been summarized in a recent review [10]. 
One of the most promising biomass fractionation processes 
is autohydrolysis (treatments with hot, compressed water), 
in which no addition of chemicals to water is needed.
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