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Kinetics of enzymatic hydrolysis of steam-explosion
pretreated corn straw
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Abstract: 1In order to learn the enzymatic hydrolysis characteristics of steam-explosion pretreated corn straw by cellulase, the
effects of substrate concentration, cellulase concentration and temperature were determined. The kinetics of the hydrolysis reaction
could be described with the Michealis-Menten equation, and the hydrolysis reaction obeyed the classical first-order reaction rate
in the first three hours. In the condition of 45 °C and pH 5.0 and the stirring rate 120 r/min, the Michealis constant (K,,) and
maximum rate (V) for 1.2 FPU/mL of cellulase were 11.71 g/L and 1.5 g/(L-h). The kinetic model, including the parameters such as
substrate concentration, enzymatic concentration and temperature, was suit for the hydrolysis reaction under the temperature range
from 30 °C-50 °C.
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Fig. 1 Relationship between In/ and In[S].
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Fig. 2 Relationship between reaction velocity and corn stover
concentration.
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Fig. 4 Relationship between reaction velocity and enzyme
concentration.

M 4 TTLUE 1, Rl R 3, RO
KGR A R LM R, SN R SRR
E M Y SR R BIREE . pH ANE, IRYI 5
AL, BEEECR, WA E, R
o7 B R AR, AT AP AR s HL R R R, A
Va=K:[E], i (3) WTLAG N V=K3[EJ[S1/(Knt[S])
=K[E,], TEIEYHEEM A, [SI7E R e b i ek
AERAR/N, K=K5[ST/(KntH[ST) P A # %k, DRI 52 1
R VIEHTE], WHREELR, SRR EM
£ . Linda S 28 1R Bl # G /NE RS FRAEIR YD, 1
FmE a9 3. 6. 12, 14 FPU/g /NEFSFF, &
PR A T B R, RO SRR R, S5 AR
a5
2.3 i E X R R E A $ 0

FENCIVRE ]y 50 g/L, 5328 120 t/min, JEE 5
Bk 30 C, 35 C, 40 C. 45 C. 50 °CHfi#kfTf
fiff, SN S RN DL S B TRLEE BT,
fiff o R TG o X — PG S A 1 4 LA )
B, BIE—@ G, IR TR, BEOE SN

i InV X UT (x10° K™ /B (T WERIRE,
K) W%, 8 ffm/N kgt mIamT LI 2l ikl 6
FrRBZ, a0, InV 7£ 30 C~50 CyulE M 5iRE
IR R R, 2 2T 2 25 i [ i 6 K 5 AT S i
P4 Js2 7 38 2% i L S ) A8 AE A5 & Arrhenius 7 2

Journals.im.ac.cn



596 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

April 25, 2011 Vol.27 No.4

1.8
1.6 F //
14

2
S 12t
2 T
o f 1

08 r /.

06 1

30 35 40 45 50
Temperature (°C)

Es5 RNERXRS5EEMNXRE

Fig. 5 Relationship between reaction velocity and temperature.
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