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and exo 1, from Trichoderma viride were investigated

using a-celluloses with different correlation crystallinity index(C.) as substrates. The adsorption of cellulase enzyme components
was significantly affected by the reaction condition and the physicochemical properties of the cellulose. The a-cellulose was
hydrolyzed in the presence of cellulase for various periods. The correlation crystallinity index of a-cellulose increased with
increasing the hydrolysis time. The adsorption was apparently found to obey the first-order kinetics, and the adsorption activation
energy(Es} was calculated from the adsorption rate constant(ks). The value of adsorption rate constant for endo | was larger than

that of exo 1. This means that endo |

are adsorbed more rapidly than exo 1.

With the increase in correlation crystallinity

index, the values of the adsorption rate constants for endo | and exo |l decreased, respectively. The activation energy for the

adsorption of exo Il on the cellulose also was larger than that of endo |

. Also the adsorption activation energy of endo | and

exo Il increased with an increase in the crystallinity of sample cellulose.
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FAE Trichroderma viride23-E] %219 cellulase(Type V)
& Sigma Chemical*b AFolch E49 FHEE 44 units/mg
solidlth. 7132 ARE3 MEZQ A+ Avicel PH 101(FMC
Co., USA), a-cellulose 2 Sigmacell 100(Sigma Chem. CO.,
USA)e] At

BA 7 RElof o5t MERRA9 MAe

a-AEZA 10 g& 150 mLe 0.1 M sodium acetate $
Z8d(pH 4.8)° 42 g, 70 mgd cellulase 147}61-01 50
Tell A 247 6, 12, 24 2 48 AN AR &, ¢ 4

22022 dARste 3Fsigul agn AE2Ad FF
5o} §l¥ cellulaseE AAE7] f5td 01 M9 NaClZ oJg] ¥
ARE 5] A 2FHFE F8238] HHste] FAHZIATHE)

ABZAEM X|$=(C,, correlation crystallinity index)

TAAZY ANRE AN AFHE WE F X-Ray
Diffraction Analyzer(Rikakikai Co., Japan)& Ab&-3t4 35 kv,
20 mAdlA X-ray diffractogram& Uitk olw diffraction
scan & nickel filter® Cu-K, radiation® Geiger CounterZ
Abgshel agdnh FAEY 26 7F 107 9lA 30 ° @ w7tR] FAF
st} X-ray diffractograme dlen, A#d44 AFe oF
Aoz Axatstarh)

[ I8)-18)]/[148)-18)] 68)

AN I 8), I(6) B I(8)e 27 APA gz, ¥

HARAAN 9 BF AAN AS2o2d e 2 goM9 X-ray
diffraction intensity °lt}. ol A3 BF AAYM HAEZ QA
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albumm-—g *}%3}‘54.
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Trichoderma viride2%-8] 2218 cellulaseZ AHgstgon,
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)t 28 cellulased A4EEE, Bio-Gel P10, Bio-Gel P100,
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Figure 1. X-ray diffractograms of crystalline and amorphous
standards. a; Crystalline cellulose (Sigmacell 100), b; Sample
cellulose( e -celluloses), c¢; Amorphous cellulose(phosphoric
acid-regenerated cellulose).
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Figure 2. Plot of [I{ 6) - I(8)] vs. [I{8) - I.{8)].

Table 1. Correlation crystallinity index(C.) and reducing
sugar of hydrolysis reaction on « -celluloses.

Hydrf)!ysis Reaction C.) Reducing Sugar
l'ime (hr) ¢ {mg/mL)
0 0.65 0.00
6 0.77 20.8
24 0.86 293

48 0.93 36.1
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Figure 3. X-ray diffractograms of « -celluloses during hyd-
rolysis reaction. (a) Amorphous cellulose. Enzymatic hydrolysis
times; (b) 0 hr; (c) 6 hr; (d) 12 hr; (e) 24 hr; (f) 48 hr.
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Figure 4. Adsorption of endo 1 component on e« —celluloses
with different crystallinity at 5C. The value of correlation
crystallinity index; (&) 0.65;, () 0.77; (W) 0.86; (O) 0.93.
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Figure 5. Adsorption of exo II component on « -cellulose
with different crystallinity at 5 C. The value of correlation
crystallinity index; (a) 065, () 077, (W) 0.86; () 0.93.
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Arrhenius 2l o8] 2% NG UA(E)ES t}e Hoz £
T Atk
Inks=inA- E, /RT (4

o7]A AE pre-exponential factor, T AWL%E, RS gas
constant® YERT, In k% 1/T9 ploto 288 E4t& T8
A, L AHE Table 3o HepiRich §2F AslyrlE

AR % o-HEZL29 AY endo 1AHEIIV}
3350 J/g mol, exo I AEEA7 4450 J/g mol& H|L% 2
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3 F2t AR GE endo 1°] exo TRY 2 o)A
endo 19] exo MNET HEZA HW ¢ F#s7] 4n
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Table 2. Adsorption rate constant(ks) of cellulase components
on celluloses with different correlation crystallinity index at 5 C

-3 -3
kax 10 Enzyme C. kaxl,(?

Enzyme  Cc (sec ) (sec™)

endo I 065 9.28 exo I 0.65 7.30

0.77 8.23 0.77 6.34
0.86 7.52 0.85 5.68
0.93 6.87 0.93 5.09
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Table 3. Activation energies for the adsorption of cellulase
components on ¢ —cellulose with different correlation cryst-
allinity index.

Activation Energy (kJ/g mole)
Ce
endo 1 exo Il
0.65 335 445
0.77 3718 4.85
0.86 4.35 5.15
0.93 495 5.41
a4 b
\\:\‘\‘
= o
= \D\
-54 ! 1 1 ! |

3.1 32 33 34 35 36
/T*10"

Figure 6. Arrhenius plots for the adsorption of endo I
component on « -cellulose different correlation crystallinity
index. The value of correlation crystallinity index; (A) 065;
(@ 0.77; (M 086, (O) 0.93.
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Figure 7. Arrhenius plots for the adsorption of exo I co-
mponent on @ —celluloses different crystallity index. The
value of correlation crystallinity index; (4a) 065 () 0.77;
(W) 0.86; (O) 0.93.
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