Reactivity of glucan and xylan in brewer’s spent grain
Comparing of dilute alkaline versus liquid hot water pretreatment
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® Cellulosic biomasses pretreatment
—> High availability of brewer’s spent grain resource

- Reduce recalcitrant to enzymatic and/or microbial

to produce biofuels and/or biochemicals
- Find an economically efficient pretreatment pathway

e Aim

- Make brewer’s spent grain glucan (cellulose) and xylan+arabinan (hemicelluloses)

more reactive for further valorization

e Experiments

—> Laboratory-scale pressure reactor Parr 4540 loaded with 4% of dry solid loading
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under pretreatment different conditions Hemicellulose
- Analysis of sugars with standard NREL (or equivalent) procedures
- Analysis of anaerobic digestion with standard methane potential procedure Karuppiah et al 2019

Insoluble fraction from pretreatment
Total dry insoluble mass decrease
/ 32% 68% 41%

100%

80% - 2 Starch

60% -
° ® Galactan

40% - Arabinan

Xylan
20% -

Chemical compound (kg/100kg DM)

Non treated Pretreated with Pretreated with Pretreated with
water at 140°C water at 220°C KOH 0.1M at
for 20 min for 20 min 80°C for 2h

— Dilute alkaline pretreatment concentrates
cellulose and hemicelluloses and reduces the lignin content
—> Starch is solubilized by the 3 pretreatments
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Combined reactivity of pretreatment (PT) and
cellulolytic enzyme digestion (ENZ)

80%

64%

60% - 58%
52%

40% - 2390 34%

20% 4 8% 17y

Structural sugar yield (g/100g DM)

0%

0%
Non treated Pretreated with Pretreated with Pretreated with
water at 140°C water at 220°C KOH 0.1M at
for 20 min for 20 min 80°C for 2h

Il Glucan Non-starch PT+ENZ Il Xylan+Arabian PT+ENZ

=i Klason Lignin

ll Glucan Non-starch

Soluble fraction from pretreatment

50%

43934%

I
o
X

34%

0,
32% ll Glucan Non-starch

30% - .
° 27% Xylan
Arabinan

20% - ® Galactan
15%

10% -

Structural sugar into liquor yield (g/100g DM)

0% 0% 0% 0% 0% 0% 0%
()

Non treated Pretreated with Pretreated with Pretreated with
water at 140°C  water at 220°C KOH 0.1M at
for 20 min for 20 min 80°C for 2h

— Dilute alkaline pretreatment keeps the solubilized hemicelluloses sugars
into the liguor without destroying them

- Liquid hot water pretreatment rapidly destroys hemicelluloses sugars
of the liquor into non-sugars

Reactivity to anaerobic microbes
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Net volume of methane produced
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— Fast and high methane production
— Loss of dry matter due to the pretreatment should be assessed with a higher
degree of accuracy to be able to have a better understanding of the anaerobic

digestion potential for the combination of the insoluble and soluble fractions

= Dilute alkaline pretreatment at low severity enables an high reactivity of both cellulose and hemicelluloses of
brewer’s spent grain in comparison to liquid hot water pretreatment which has a higher severity and lower reactivity
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