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Abstract — The pretreatment of cellulosic biomass is essentially needed because it has more lignin compared with a
starch biomass. Ethanol as an organosolv for pretreatment can easily separate some components which can inhibit
enzymatic hydrolysis and be re-usuable by distillation. The flow-through process have some strength, separating components
continuously, development for scale up. In this research, two-kinds (wheat straw, miscanthus) of biomass was pretreated
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Enhancement of Enzymatic Hydrolysis of Cellulosic Biomass by Organosolv Pretreatment

for development of enzymatic hydrolysis by adoption of pretreatment process of corn stover.
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Table 1. Component content of untreated biomass

Corn stover Wheat straw Miscanthus
Glucan 342 382 432
XMG" 224 27.6 25.4
Arabinan 34 1.8 2.0
Lignin 13.3 18.3 19.3
Ash 11.7 6.5 33
Others 15.0 7.6 5.6

*XMG is xylan, mannan and galactan.
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Fig. 1. Schematic diagram of biomass pretreatment process.
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Fig. 3. Component content changes of pretreated wheat straw using
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Table 2. Component content changes of pretreated corn stover at 190 °C by percolation process.

Ethanol (wt%) Time (min) S/R* Glucan XMG** Arabinan Lignin Etc.
Raw corn stover - 342 224 34 13.3 26.7

20 56.5 30.1 153 0.6 5.0 54

60 40 49.5 29.5 11.6 0.3 35 4.6

60 41.8 279 8.2 0.5 2.3 29

20 37.1 26.5 5.1 0.5 3.6 1.3

30 40 342 272 3.6 0.2 23 0.9

60 33.0 27.1 33 0.1 2.1 0.3

*S/R is solid remaining and which is the amount of biomass after pretreatment.

**XMG is xylan, mannan and galactan.
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Table 3. Component content changes of pretreated wheat straw at 190 °C by percolation process

Ethanol (wt%) Time (min) S/R* Glucan XMG** Arabinan Lignin Etc.
Raw wheat straw - 382 27.6 1.8 18.3 14.1
20 70.2 34.7 20.8 0.6 8.0 6.1
60 40 64.9 33.5 17.6 0.5 6.5 6.8
60 58.8 343 16.8 0.4 49 2.4
20 49.7 35.0 7.7 0.5 4.8 1.7
30 40 43.6 31.9 4.7 0.0 3.5 34
60 42.0 31.8 42 0.0 2.8 3.2
*S/R is solid remaining and which is the amount of biomass after pretreatment.
**XMG is xylan, mannan and galactan.
Table 4. Component content changes of pretreated miscanthus at 190 °C by percolation process
Ethanol (wt%) Time (min) S/R* Glucan XMG** Arabinan Lignin Etc.
Raw miscanthus - 432 254 2.0 19.3 8.6
20 80.5 434 20.1 0.4 10.3 6.2
60 40 74.8 429 16.6 0.2 9.0 6.1
60 68.2 44.0 15.6 0.6 7.3 0.7
20 56.4 415 6.4 0.0 4.6 39
30 40 50.5 40.8 4.6 0.0 3.1 2.0
60 51.0 419 42 0.0 3.1 1.8

*S/R is solid remaining and which is the amount of biomass after pretreatment.

**XMG is xylan, mannan and galactan.

Korean Chem. Eng. Res., Vol. 59, No. 1, February, 2021



58

A+

Table 5. Glucose conversion by enzymatic hydrolysis of biomass pretreated at 190 °C using percolation process

Ethanol (wt%) Pretreatment time (min)

Enzymatic hydrolysis (%)

Corn stover Wheat straw Miscanthus

20 67.1 60.9 28.3

60 40 77.2 72.4 39.8

60 87.0 84.6 48.4

20 89.0 87.6 70.2

30 40 91.9 96.1 77.2

60 94.3 98.2 83.5

Raw biomass 39.9 23.7 13.1
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