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Recycling of Wastepaper (VII)
- The Effect of Stock Composition on Enzyme Activity -
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ABSTRACT

Effect of furnish on enzyme activity was investigated by using the three components (cellu-
lose, enzyme, and cationic polyelectrolyte) model papermaking system. Avicel was used as a
cellulose model compound to observe the effect of adsorption and desorption of enzyme with
other component and the resultant change of particle size. As an experimental result, the
enzyme loses considerably its apparent activity due to the adsorption onto cellulose and
cationic polyelectrolyte.

Activities of enzyme applied to the actual papermaking stocks having controlled fiber
length showed different behavior in terms of pulp species, UKP and KOCC stocks. That is, the
enzyme activity in UKP was increased as fines content increased, however, vice versa in
KOCC stock. This result can be considered to be the existence of various contaminants includ-
ed in the fines of KOCC. The effect of possible contaminants such as inorganic materials, calci-
um ion, surfactant, and conductivity on enzyme activity were also investigated.
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Table 1. Characteristics of enzyme used in

this work
pH 4.8
Activity 2500 IU/mL as CMCase
Appearance Amber liquid
2.2 Agiury
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A R AeEe 38 AlaEle AR T
Hagdth. A= £47] (Mastersizer X,
Malvern, UK)& AHE3ld &3 & - Fof F3
o AeE oA sz #aAs} &
as}p ol mEAS] FYHEE WsAH oM,
Bheh ol nEAY FUEE A7 1%%
0.04%% TAAZ 28N olH|Ad FAE)
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Zre] zzivl} whg-dol gy} dAEe g oo
9] AHFEAYIIE AvicelaseEA dinitrosali-
cylic acid (DNS) method™¥ell 9A8s] 249
A BFEM71(UV Spectrophotometer, UV-
160A, Shimadzu, Japan)& 243t ct.

AgAol Ea A MR JE§FE AP
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Table 2. Addition procedures of enzyme and CPAM

Procedure 1st Addition™ 2nd Addition™
A Enzyme'! -
B CPAM® .
C CPAM? Enzyme
D Enzyme™ CPAM™
E (Enzyme-CPAM]™ -

*1: FL-60®, Ciba-Geige, Swiss.

*2: DR-3000®(Cationic polyacrylamide, CPAM), Unico Corp., Korea

*3: Pre-mixed solution of enzyme and CPAM.

*4: The second addition was followed by the first addition at 5 min interval.
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Figure 1. Dependence of particle size of avi-
cel on the amount of (A) cationic
polyelectrolyte and of (B) enzyme.
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enzyme on the particle size of avi-
cel: Addition procedures were list-
ed in Table 2.
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Figure 3. Effect of addition procedures of
cationic polyelectrolyte and enzyme
on residual enzyme activities:
Addition procedures were the same
as listed in Table 2.
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Figure 4. Effect of addition procedures of

cationic polyelectrolyte and enzyme

on (A) sugar content and (B) resid-

ual activities as a function of UKP

fiber length: Addition procedures
were the same as listed in Table 2.
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