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Background and Objectives

produce cellobiose and other oligosaccharides after enzymatic hydrolysis.

Miscanthus x giganteus is a perennial grass which grows rapidly and gives high yields of biomass per hectare. It can be grown in poor quality soil and is non invasive. Due to its high cellulose
and hemicellulose content, it has attracted considerable attention in Europe and U.S. as a possible energy crop, for example to produce bioethanol.

Enzymatic hydrolysis of Miscanthus to fermentable sugars for ethanol production has recently been studied. However, there is no information of enzymatic hydrolysis of this crop to produce
oligosaccharides. These have recently gotten attention for their health benefits or as a raw material for the synthesis of pharmaceutical and other chemical products.

The aim of the present study is to compare two low cost delignification methods (formic/acetic acid! and soaking in aqueous ammonia) on Miscanthus x giganteus and to assess the suitability to

Materials and Methods

Compositional analysis

\

< Miscanthus x giganteus comes from a crop cultivated in spring 2007, harvested and air,
dried in spring 2009, Belgium (Tournai). The dry matter content was of 93%.

« The NREL analytical procedures were used to determine total solids, extractives, protein
and ash contents.

< Lignin content was compared by two methods: the acid detergent lignin method (ADL)2

Pretreatments of Miscanthus

< Formic acid /Acetic acid/Water

Presoaking: 50°C for 30 min in formic acid /acetic acid/water (30/50/20%). Liquid/solid ratio:
24/1.

Soaking: 107°C for 1 and 3 hours and 90°C for 2 hours in formic acid /acetic acid/water
(30/50/20%). Liquid/solid ratio: 24/1. Agitation: 450 rpm.

< Soaking in aqueous ammonia (SSA)
Presoaking: 20°C for 30 min in aqueous ammonia (25%). Liquid/solid ratio: 12/1.
Soaking: 60°C for 12h in aqueous ammonia (25%). Liquid/solid ratio: 12/1

and the Klason lignin procedure3.
derivatisation for GC analysis. /

\-:0 Structural carbohydrates were determined by acid hydrolysis and alditol acetate
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Enzymatic hydrolysis Pretreated material (50 g dry matter /L) was suspended in citrate buffer (0.05 M, pH 4.8) at 50°C for 24 hours. Celluclast 1.5L: 0.4 FPU/g dry matter.

Hydrolysis product analysis High-performance anion exchange chromatography with pulsed amperometric detection (HPAEC-PAD). Columns: PA-10 and PA-100.

Compositional analysis

Enzymatic hydrolysis

Lignin Lignin concentrations in raw material determined by both methods were Glucose Xylose
different; Klason lignin value (24.5%) was greater than the acid detergent ::z;zj:::ﬁz‘
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Lignin >In several tropical forages species the neutral detergent extraction 215 \5*15
Acid insoluble (Kiason) 23.0 £ 0.7 solubilizes a lignin-carbohydrate complexs. 1 =
Acid soluble 15402 »>Acid soluble lignin fraction is lost in one of the steps of the ADL procedure®. 05 05
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Total 1024  Hydrolysis of untreated Miscanthus resulted in very small production of cellobiose.
« Formic/acetic acid and SSA pretreatments successfully allowed the hydrolysis of Miscanthus. The
major hydrolysis products found were glucose, xylose, cellobiose and cellotriose. Xylobiose,
cellotetraose and cellopentoses were found in very small quantities (les than 0.5 mg/mL)
N o Pretreatments by the formic/acid mixture (107°C, 3h and 1h) and SSA resulted in the highest
Pretreatments of Miscanthus cellobiose production.
120
10 N 8 Lignin o Pretreatment by the
= 8 Others formic/acid mixture (107°C, 3h)
80— | resulted in  the  highest
deliginification rate (81%), but
607 also in an important loss of <« Formic/acetic acid and SSA pretreatments successfully allowed the delignification of
40— polysaccharides. Miscanthus.
o ¢ HPAEC-PAD successfully characterized the hydrolysis products, monosaccharides and
20— o : : ; . !
"Nggmls'i% ?EE n:sth?ge(goss% 2:2 oligosaccharides, from Miscanthus hydrolysis.
0 Unteated 07Can 071 %C2h | 60TI2hSSA delignification. However, SSA «+ Delignification of Miscanthus was important in order to produce cellobiose.
Mscantht (formiclacetic) ~ (formiclacetic) ~ (formiclacetic) i ilizati E ; : . .
\ vanii ST" " °g;:;e K °""5°;°;° °':;°0/'° 3004 g:stl,rl]tedo:ns:cggﬁzssolubmzatloy +The suitability of pretreated Miscanthus x giganteus to produce cellobiose after enzymatic
elignification 5 5 5 5 poY: : hydrolysis was demonstrated.
References

1. Lam, H. Q., Le Bigot Y., Delmas M., Avignon G. 2001. A new procedure for the destructuring of vegetable matter at

2. Van Soest, P. J. 1967. Development of a comprehensive system of feed analysis and its application to forages. J. Anim. Sci. 26, 119-128.
3. Sluiter, A. et al. 2008. Ds ination of structural c:

pressure by a

system of formic acid/acetic acid. Applied to the pulping of triticale straw. Jnd. Crop. Prod. 14, 139-144.

and lignin in biomass. Laboratory analytical procedure. National Renewable Energy Laboratory.

4. Jung, H. G., Mertens, D. R., Payne A. J. 1997. Correlation of Acid Detergent Lignin and Klason lignin digestibility of forage dry matter and neutral detergent fiber. J. Dairy Sci. 80, 1622-1628.

5. Lowry, J. B., Kennedy, P. M., Conlan, L. L. 2002. Lignin in the “cell contents’ fraction of tropical forages. 7 Sci Food Agri. 82, 370-374.

Acknowledgements  This study was financially supported by the Walloon Region (TECHNOSE project number 716757; LIGNOFUEL project number 716721).



