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Abstract— A kinetic study of enzymatic hydrolysis of rewspaper with cellulase prepared frum Trichoderma viride
(IFO 30498) has been carried vut. The rate of reducing sugar formation decelerated due to inhibition by the products
enzyme thermoinactivation, and substrate inactivation: of the enzymes tightly adsorbed on the cellulose surface. The
kinetics take into account the structural complexity of celluluse which can be explained by the activated subslrate coel-
ficient, the inhibitiun by reaction products, and the inactivation of enzyme in the course of the enzymatic hydrolysis
The inactivaled enzyme quantity is measured by GFC analysis. The kinetics satisfactorily predict the reducing sugar ac-
cumulation fron newspaper.
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Fig. 1. GFC chromatograms of the culture solu-
tion with respect to cultivation days.
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Fig. 4. Lineweaver-Burk plot for enzymatic cellu-
lose hydrolysis and inhibition by the pro-
duct.
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spect to reaction time at 50°C.
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Table 1. Kinetic parameter values used for com-
putation in terms of the mathmatical

model
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ks 0.00394 (1/hr)

a l)u)()

A, kel 2)gh &4 9 *43‘ 71

2.2 el Qi shslelom g,
074] A(E,=E, at t=0, E,=E, at t—t)°‘|*’~1 RS
-

il

(E;) = (E,) exp (—kst) 1)
7] 4, B whg ol o Ag ?—4 HE ek

A2 (Epdhe 221 A™ g f9lemg
#HFHoZ JAHE SxAle o3 "°l g 5= 4
o,

Q= aV,(S)exp (—kst) )

dt  K.(1+P)/K,)+(S)

714, V,=k(E,).

o]z} e sl o R A, 7 £22](22) 9] w4
%, Ku, V., Ki kst Lineweaver-Burk plot, 22} plot
aa Ao zh7 falkdct FEEA 23 10
9 wiAEEl FY7IAAR ()= A23)el el
uhe} zho] vlAlF ALY o2 HAE 77 A,
375%2 Whg-z719 71AAeE 847)de] 37.5%E
A2 QEE 4 F UA

E =% 23

=1

714,

yi© A=A

R

n :deje} A
559 ghe Table 1o vehfiglon, 2aly o
28 A4 g9 A2 35 Fig 8o vk
A Ae AAE &3 AL E""é‘%% A3
kA 22 YA FA-7|ANEE Jel=
Michaelis-Menten R4lA]o 2 HE o= b‘& e viEb
e, 4 B 482028 A HE Ay
HAEol o7 A AHE-S 23 Bl Ao 2 e 3
#E veplie, 34 Ce B A AAAE-3,



Trichoderma viride %

[ O experimental points

[*1l

Product [g/L]

( 10 20 30 40 50 60
Time [hr]

Fig. 8. Effect of various factors on kinetics of en-
zymatic cellulose hydrolysis.
Computerized curves: A, ordinary Michaelis-
Mentan equation; B, inhibition by cellobiose is
considered; C, all factors are considered. O.
experimental points. Substrate concentration
10 g/ L, enzyme activity 0.1 FPU/mL.
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NOMENCLATURE

E : enzyme activity [FPU/mL}

E, : total enzyme activity [FPU/mL]

E, : total enzyme activity after thermoinactivation
[FPU/mL]

ES, : enzyme-activated substrate complex

ES, : enzyme-inactivated substrate complex

EP : enzyme-product complex

AgefolAlel] &3
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: inhibition constant [g/L]

= ¢ Michaelis-Mentan constant [g/L]

m(app) apparent Michaelis-Mentan constant [g/L]
. reaction constant [hr™"]

product concentration [g/L]

substrate concentration {g/L}

initial substrate concentration [g/L]
activated substrate concentration [g/L]
inactivated substrate concentration [g/L]
reaction time [hr)

miximum rate of reaction [g/L-hr]
reaction rate [g/L-hr]

data value

predicted value

c(n(./:'cg?r;:yqz:

-~ W W
s< z -

Hx o=

Greek Letter

@ : activated substrate coefficient
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