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ABSTRACT

Three fractions of carboxymethyl-cellulase (F-I, F-1, and F-J) and g-glucos-
idase from Aspergillus niger were partially purified by ammonium sulfate fractio-
nation, Sephadex G-150 and DEAE-Sephadex column chromatography. The optimum
conditions such as pH and temperature and thermal inactivation properties of the
enzymes were investigated. Arrhenius plots of F-1 and F-[I appeared as straight
lines, whereas that of F-1 was biphasic. The Z-values of F-1 and F-M were 8°C
and 10°C respectively, while that of F-] was 4°C over 60~70°C and 383°C over
70~98°C. Three fractions and the crude extract of carboxymethyl-cellulase exhib-
ited a similar optimum pH of 4.3 and temperature of 60°C, while Z-value of crude
extract (21.5°C) was much higher than that of the purified enzyme. Maximum
activity of both purified and crude extract of B-glucosidase was shown at pH 4.7
and 60°C, and z-value of the enzyme was 7°C.
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Fig. 1. Schematic diagram for purification
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Fig. 5. pH-activity curves of FI,FI,FHl (a) and crude cellulase (b) for CMC
saccharifying at 50°C: (@) O—O FI: ao—A FI: - FI
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Table 1. First order reaction rate constants and D-values for inactivation

of CM cellulases and B-glucosidase

D-value (s) Reaction rate constantk (sec™'-10%)
Heating
Tergp. crude |purified [crude crude |purified icrude
CO | F1 | FI | Fo [CM g-gluco-{g-gluco| F1 F I FH CM B-gluco-8-gluco-
cellulase|sidase |sidase icellulase|sidase sidase
65 | 6250 | 10000 5263 5263 | 10526 3.68] 2.303 4,38 | 438 2.19
68 161.3] 1935 14.28 11.89

70 380 | 1667 12903{ 3000 1000 910 . | 60.61} 13.82| 1.78 7.68 23.03] 25.31
75 303 500, 2985 1620 200 200 | 76.01} 46.06| 7.72| 14.21 | 115.15) 115.15

80 294 1200 1176 960 78.331191.91| 19.58 23.98
9N 285 118 344 80.81 195.17| 66.95
98 | 266 86.38

Z-value 4%

(°C) | 383 8 10 21. 5] 7.25 7

* Temperature range: 60~70°C

Table 2. Thermodynamic quantities for inactivation of CM-cellulases
and g-glucosidase at 70°C

Thermodynamic F | FI F crude purified { crude
constants [ ‘ It CM-cellulase 5—g1ucosidase‘| B-glucosidase
AHE(k]/mol) 578.9 267.9 233.5 106.4 292.8 356.0
3.2
AGI(k]/mol) 102.5 102.4 105.4 104.7 101.9 102.4
ASI(J/mol°K) 1386.9*% 482.7 373.3 4.9 556.7 739.2
—289.6
* Temperature range: 60~70°C
= #BEHER Az 94 FI,FI ¢ FlI 59 Fig. 8¢l A D-zt% F3le] Table 1o 71 &3l4
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Fig. 9. Thermal destruction curves of CM-
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