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Kinetics of Cellulose Hydrolysis
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Abstract: There are about 50% cellulose in the steam explosion treatment of wheat straw .The main issue is

the use of liquid and Aspergillus niger cellulase hydrolysis of the cellulose, the

effects of different

substrate concentrations and different particle substrate, different concentrations of Aspergillusniger solution,
metal ions, surfactants, and the interaction between the two processes of cellulose hydrolysis to obtain higher
sugar concentration and glycation rate ,to lay a good foundation for later fermentation. The results show
that :When the substrate particle size 20-40 mesh, the concentration of 7.5% solution of Aspergillusniger
B-glucosidase concentration 1.4U/mL, while adding metal ions and non-ionic surfactants, sugar concentration

and saccharification rates obtained by cellulose hydrolysis are higher. The kinetics of the enzyme

can be

used Michaelis-Menten equation to describe in the first two hours of cellulose hydrolysis, Kinetic parameters
obtained by using L-B method,with the B-glucosidase enzyme concentration increasing,K,, unchanged,V .«
increasing ,V .., also increasing by adding metal ions and non-ionic surface active agent.
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Figure 1.Kinetic parameters obtained by using L-B method
1L-BEEER N ESH

Table 1. 1/s #1 1/v of different substrate concentrations

£ 1 FERMRER 1/s F 1/v

Gi A KRBt o g
5 RE (0.33-2h) (g/L-h)

1 5% 20  Y=5.308x+3.211(R=0.988) 5.308 0.188
2 75% 133 Y=8.158x+5.849(R=0.994) 8.158 0.123
3 10% 10 Y=7.539x+13.576(R=0.992) 7.539 0.133
4 125% 8  Y=8.652x+15397(R=0.998) 8.652 0.116
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Figure 2.Glycation curve of different substrate concentrations

(B-glucosidase concentration=0) .
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Table 2.

1/s#11/v of different substrate concentrations

R 2 FEEWRER Us 0 1/v (B-EEBEEHERES 0)

] 527 fi k- P
K S 7 t
o N 1/s KA i (g/L'h) 1v
5 WRIE (0.33-2h)
1 5% 20 Y=0.037x+5.291(R=0.985) 0.037 27.027
) 7.5% 133  Y~0.082x+4.331(R=0.991) 0,082 12.195
3 10% 10 Y=0.112x+7.37(R=0.984) 0112 8.929
4 12.5% g Y=0.183x+9.1553(R=0.987) 0.183 5.475
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Figure 3.Kinetic parameters obtained by using L-B method.
3L-BERBE N ESH.
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Table 4. K, Vmax of of adding metal ions and non-ionic surfactants.
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