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ABSTRACT

It is very difficult to compare directly the research results of enzymatic process in pulp
and paper industry because commercial enzymes have diversity in its property. The
chemical and biological properties of commercial enzymes were investigated to help com-
parison of various commercial enzymes each other. In most case, the solid content of
liquid enzymes was about 20%. The higher protein content in enzyme product does not
mean the higher enzyme activity.

Enzymes for paper process should selected by basis of enzyme activity, not by price
of enzyme products. The chemical composition of fiber was not so much change with
enzyme treatment. The enzymatic hydrolysis of fiber might negligible in paper process.
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Table 1. General properties of commercial enzymes in the catalogue

name optimum optimuom activity supplier
pH Temp.(C) (catalogue)
Denimax 992L 45~55 50~60 170EGU/g Novo
Denimax BT 6~8 50~60 T50EGU/g ”
Cellusoft 45~55 40~55 T50EGU/g "
Novozyme 342 7 65 90EGU/g "
Pergalase 48~6.8 30~65 3,3001U/g Genencor
Pulpzyme HC 9 50 1,000AXU/g Novo
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Table 2. Solid content in commercial enzymes

name solid (%) gravity
Denimax 992L 14.7 1.0421
Denimax BT 100 -
Cellusoft 26.1 1.1085
Novozym 342 285 1.1003
Pergalase 26.9 1.0945
Pulpzyme HC 2.2 1.0136
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Table 3. Precipitation properties in commercial

enzymes
pH(%)
name 5 7 9

HC DT BT DT BT NC
Denimax 992, - -~ - - - -
Denimax BT 190 195 187 189 188 191
Cellusoft 0 20 0 25 0 15
Novozym 342 - - - - - -
Pergalase 0 21 0 22 0 49
Pulpzyme HC - - - - - -

Pulpzyme HC, Novozym, Denimax 9921 52
A2 9 50T AHEo] WAstA] AT
Denimax BTY] Z$-ol= ¢F 20% M9 AAE
o] B3}t o] Denimax BTE] 739 HdhA)
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Fig. 1. Protein content in solid of enzymes.
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Fig. 2. Protein content in enzyme solution.
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Fig. 3. Enzyme assay in buffer solution of pH 5.
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Fig. 4. Enzyme assay in buffer solution of pH 7.
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Fig. 5. Enzyme assay in buffer solution of pH 9.
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Table 4. Enzyme cost for 0.41U activity on kg pulp

. FPase Xylanase
name  priceWke) (o 410) (W/0.410)
Denimax 9921 10,000 10.0 84
Denimax BT 26,000 3.6 1.3
Cellusoft 20,000 9.6 14.0
Novozym 342 Sample only - -
Pergalase 10,000 25.0 33.0

Pulpzyme HC Sample only -
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Table 5. Lignin content in enzyme treated

pulp

samples UBKP(%) DIP(%)
Reference 4.3 19.7
Denimax 992L 0.4IU 43 19.7
Denimax 9921 2.0IU 4.0 196
Denimax BT 0.4I0 42 196
Denimax BT 2.0IU 3.8 19.9
Cellusoft 0.4IU 4.3 196
Cellusoft 2.0IU 4.2 19.6
Novozym 041U 38 19.7
Novozym 2.01U 36 195
Pergalase 0.4IU 4.2 19.8
Pergalase 2.0IU 35 19.6
Pulpzyme HC 0.4IU 4.0 19.8
Pulpzyme HC 2.0IU 3.8 19.7
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Fig. 6. UV absorbance of filtrate of enzyme
treated pulp.
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Table 6. Sugar composition of enzyme treated U

BKP(%)
Sample Ara. Xyl.-Man. Gal. Glu.
original pulp - 123 11 - 866
Denimax 0.4IU - 123 12 - 865
BT 2.0IU - 124 14 - 862
P | 0.41U0 - 121 1.2 - 86.7
CBAASE oo - 117 11 - 872
Pul 0.41U - 120 11 - 869
UPZVIE oo - 119 11 - 8710

Table 7. Sugar composition of enzyme treated

DIP(%)
Sample Ara. Xyl. Man. Gal. Glu.
original pulp 13 68 146 - 773
. 041U 13 68 145 - 774
Denimax BT 00 14 69 145 - 772
Pergal 041U 13 67 146 - 774
Crealase o0 13 66 145 - 776
gy 0UU 13 67 145 - 775
PZYIDE 901U 13 65 145 - 717
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Fig. 7. Amount of reducing sugar in filtrate of
enzyme treated pulp.
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