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A Research Trend of Enzymatic Hydrolysis of
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ABSTRACT : The high costs for ethanol production with lignocellulosic biomass as a second generation energy materials currently

deter commercialization of lignocellulosic biomass, especially wood biomass which is considered as the most recalcitrant material

for enzymatic hydrolysis mainly due to the high lignified structure and the nature of the lignin component. Therefore, overcoming

recalcitrance of lignocellulosic biomass for converting carbohydrates into sugar that can subsequently be converted into biobased

fuels and biobased products is the primary technical and economic challenge for bioconversion process. This study was mainly

reviewed on the research trend of the enhancement of enzymatic hydrolysis for lignocellulosic biomass after pretreatment in

bioethanol production process.
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Fig. 1. world’s ethanol production forecast 2008-2012,
MarketResearchAnalyst.com
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Table 1. Major cellulase enzyme systems, their specificity, and end products (re.f. Maija et al., 2003).
Action Endo Exo Exo
Trivial names Cellulase, Endoglucanase Cellobiohydrolase Cellobiase

1,4-3-D-glucan-4-glucanohydrolase
Cellulose, 1,3-1,4-3-glucans
1,4-B

Systematic names
Substrate
Bonds Hydrolyzed

Reaction products

1,4-3-dextrins, mixed 1,3-1,4-3-dextrins

1,4-3-D-glucancellobio-hydrolase 3-Glucosidase
Cellulose, 1,3-1,4-3-glucans
194'8

Cellobiose

3-Glucosidase
1,4-83, 1,3-B, 1,6-8

Glucose
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Fig. 2. Schematic of cellulose structure and its degradation
by cellulase enzyme system. CBH: cellobiohydrolase
(--=>), and EG: endoglucanase (—) (Ref. Maija et al.,
2003).
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Fig. 3. Typical DP values of cellulose and soluble cellodextrins.
NC, natural cotton; NW, natural wood; P, pulp; CT,
cotton linter; FP, filter paper (ref. Zhang & Lynd,

2004)
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Hio] Quj A EA4} ofmgt AA 2|7t flol= A4 cellulose

7} o R Adkshet] AEdt Alzto] 28FE EAS Y
Epdlich webA H2A Blo] @A cellulose ] B4 Gk
< =ol7] ffelixle WHEA] AA )7t asiths Zlo] Zx

E)37 QJth(Kumar and Wyman, 2009a; Taherzaden and
Karimi, 2007, Wyman et al., 2009; Dadi et al., 2006; Jeoh
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