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8 F: Trichoderma viride2} A ZalobA) et X-E] CMCase?} AvicelaseE E ] 3sld o] & component
Fao o 2 A AE2 o2 229 AN S £REH o2 dyadrt. CMCasest
Avicelasex= DEAE-Sephadex A A& Al&3lo #AazolEgaiez Bastga. 2+ g4
g Thp kg2 -n"‘}%lﬂ“} o) gtoz H¥HE £x402 vebd 5 Ak, 18]3 o) g
E24E ol &8o 7ty g vX = 71 BHE 9 A Y ERE ARG, 4E

A2 RE T componentﬁ’wﬂ 9§ St Ea L e 27N &8 71He FxT 7149
BEHH HHES &+ AR 2y E7] e NS F2 Avicelasedl] 93] 3,
7189 ARl o] Wkl A JFFSE FACT.

Abstract : The kinetic study of the hydrolysis of some cellulosic materials by CMCase and Avicelase
isolated from Trichoderma viride cellulase was performed. These two components, CMCase and Avice-
lase, were separated by a column chromatographic method using DEAE-Sephadex A resin. All hydrol-
ysis reactions of cellulose by respective components could be described by the summation of two pa-
rallel first-order reactions. Two reactions combined was separated by the reaction time. With the app-
lication of this kinetic equation, the effects of the crystallinity and surface area of cellulose on hydrol-
ysis reaction were examined. From the results, it was found that the initial reaction rate and the con-
centration of substrate hydrolyzed in the initial reaction are proportional to the surface area of the
substrates. But the hydrolysis in later reaction time appeared by Avicelase and depended on the crys-
tallinity of the substrates.
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Fig. 1. X-ray diffractograms of cellulose. Sample cellu-
loses were (a) Avicel PH-101, (b) Solka Floc BW-
200, and (c) Solka Floc SW-40.
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Fig. 2. Elution pattern of cellulase on DEAE-Sepha-

dex A-50 column chromatography. (@—@) Absorba-

nce at 280 nm ; (@—@) CMCase activity ; (]—[)

Avicelase activity ; (A—A) PNPGase activity.
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Fig. 3. Hydrolysis curves for cellulose with CMCase.
(@) Avicel PH-101, (W) Solka Floc BW-200, and

(&) Solka Floc SW-40.
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Fig. 4. Hydrolysis curves for cellulose with Avicelase.

The symbols are the same as in Fig. 3.
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Fig. 5. Semilogarithmic plots of residual unhydrolyzed
substrates vs. reaction time for the hydrolysis with
CMCase. The symbols are the same as in Fig. 3.
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Fig. 6. Semilogarithmic plots of residual unhydrolyzed
substrates vs. reaction time for the hydrolysis with
Avicelase. The symbols are the same as in Fig. 3.
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Table 1. C,/C, and C,/C, in Various Cellulosic Substrates and Associated Rate Constants k, and k, with the Hyd-

rolysis by CMCase

particle Crl k. X 10 ky X 10°
Substrat CJ/C, Co/C,
ubstrate size () (%) o o/ b )
Solka Floc 120 673 0.01 0.90 36 0.4
SW-40 . . X Y .
Avicel
50 85.3 0.12 0.88 34 0.7
PH-101
Solka Floc
3 58. 0.24 0.76 48 0.2
BW-200 > 8

Table 2. C./C, and C./C, in Various Cellulosic Substrates and Associated Rate Constants k, and k, with the Hyd-

rolysis by Avicelase

particle Crl k,X 10 ky, X 10°
Substrat C./C, Co/Co
" € size(u) (%) J ’ (h") (h?)
Solka Floc
12 67. 0.23 0.77 1.3 20
SW-40 0 3
Avicel
5 85.3 0.25 0.75 15 1.7
PH-101 0
Solka Floc
} 0.33 0.67 1.7 31
BW-200 35 58.8
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