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Impact of the industrial enzyme progress on the production of
chemicals
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Abstract: Industrial enzymes play dual roles for the production of chemicals and biochemicals, one is to act as direct catalyst for the
reaction, the other is to participate in the fermentation process to convert substrates to fermentable sugars or to make it more efficient.
The review briefs the applications of industrial enzymes for chemical productions, with emphasis on direct conversion of starch and

their roles in bioethanol production process, also analyzes the benefits by using new enzymes and prospects for future development.
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Tablel Comparison of key consumption indices of ethanol production from China and USA
Countri Feedstock Heat Coal Steam Water Electricity
ountries (t/t ethanol) (MJ/kg ethanol)  (kg/kg ethanol)  (kg/kg ethanol) (t/t ethanol) (KW-h/t ethanol)
China 3.2 33.4 1.45 8.0 12 500
USA 2.8 16.8 0.73 4.0 1.8 350
Adapted from “White book of China Industrial Biotechnology 2007 (Hao, 2008); t: ton.
R (OECD, 2009),
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Table 2 Comparison of enzyme dosages for ethanol
production using corn and corn stover as feedstocks

Ethanol productivity Enzyme dosage,
Feedstock (Gallon/t DS) (g/gallon)
Corn 114 1
Corn stover 72 ~200
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F 3 REF N FERMMETN: 2005, 2010, 2025 £(10 1Z3£7T)
Table 3 Projected value of world chemical production: 2005, 2010, 2025 (USD billions)

2005 2010 2025

Chemical sector Total value Biobased share (%) Total value Biobased share (%) Total value Biobased share (%)
Commodity 475 0.2 550 0.9-2.0 857 5.8-10.0
Specialty 375 13 435 20-25.3 679 44.2-50.1
Fine 100 15.0 125 20-25.6 195 45.1-50.3
Polymer 250 0.1 290 5.2-10.3 452 10.0-19.9
All chemicals 1200 1.8 1400 9.4-13.1 2183 22.1-28.1

Pharmaceutical excluded (Adapted from OECD 2009).
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