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Enzymatic Hydrolysis Condition of Pretreated Corncob
by Oxalic Acid to Improve Ethanol Production™!
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ABSTRACT

In this study, we investigated the features of bioethanol fermentation of corncob biomass after
oxalic acid pretreatment as well as enzymatic hydrolysis. The enzymatic hydrolysis was
performed with Accellerase 1000 and the highest yield of monomeric sugars (64.8 g/ ¢) was
obtained at 50°C and pH 45 for 96 hrs hydrolysis period. For the ethanol fermentation the
monomeric sugars obtained from pretreated corncob were subjected to the biological treatment
using Pichia stipitis CBS 6054. It was turned out that ethanol production from oxalic acid
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pretreated corncob was the most feasible at 10~14% of biomass loading as well as 15 FPU enzyme
amount. Under these fermentation condition, the ethanol yield was approached to 047 after 24 hrs
fermentation period, which was corresponded to 922% of conversion rate.

Keywords : optimal condition, oxalic acid pretreatment, enzymatic hydrolysis, ethanol fermenta-

tion
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Table 1. Enzymatic hydrolysis condition of pre-
treated corn cob by oxalic acid

Factor Condition
Temperature (°C) 50, 55, 60, 65

pH 40, 45, 50

Biomass loading" (%) 6, 10, 14, 16

Enzyme loadingb (FPU) 75, 15, 225

* Biomass loading was based on 50 mM sodium acetate
buffer.

" Enzyme loading was based on carbohydrate content in
pretreated biomass.

2.2. HIO|2MfA HE=4N

A Ag-9] vlo] Qw2 LR 412 NREL
HH (Laboratory Analytical Procedure-Determination

of structural carbohydrates and lignin in biomass)
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Table 2. Chemical composition of untreated biomass and pretreated corncob by oxalic acid (%
based on dried biomass)

Lignin Glucan Xylan Arabinan Galactan
Untreated biomass 139 370 278 220 060
Pretreated biomass 24 561 108 088 016
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Fig. 1. Total sugar production by enzymatic hydrolysis at 50 (left) and 55°C (right) on different
pH (total sugar includes glucose, xylose, galactose and arabinose).
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Fig. 2. Total sugar production by enzymatic hydrolysis at 60 (left) and 65°C (right) on different
pH (total sugar includes glucose, xylose, galactose and arabinose).
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Table 3. Carbohydrate conversion rate by enzymatic hydrolysis depend on enzyme and biomass

loading

Enzyme  Biomass Fermentable sugar produced by enzymatic hydrolysis (g/ ¢ )" Conversion rate

(FPU) ) Glucose Xylose Total )

6 264 09 273 6701

10 376 08 384 5655

7 14 449 07 456 4797

16 454 05 459 4225

6 318 12 330 81.00

10 514 17 31 7820

b 14 594 14 608 6396

16 647 04 651 5992

6 310 10 320 7855

10 497 19 336 7894

25 14 628 16 644 6775

16 720 12 732 6738
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