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nzymatic Bleaching of Kraft-pulp with Horseradish Peroxidase and
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The use of 2,2'-azinobis(3-ethylbenzthiazoline-8-sulfonic acidi(ABTS) as a radical mediator enhanced the bleaching
efficiency of kraft pulp by horseradish peroxidase(HRP) and H:0.. High concentrations of up to 20 mM H:0: were
used. The bleaching of the kraft pulp increased as the amount of HRP and ABTS concentration were increased up to
0.3 mg/90 mL and 2 mM, respectively. The bleaching of the kraft pulp was closely related with the HRP’s activity and
its adsorption onto the pulp. The activity of HRP and bleaching of kraft pulp were maximum at pH 7 and were
reduced either in a acidic or alkaline solutions. The adsorption of HRP onto pulp was low in solutions of pH 6-8 and
high in an acidic(pH 5) and an alkaline solutions{pH 8). The adsorption of the enzyme was greater for alkali-lignin than
for crystalline cellulose, the two major components of pulp.
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Figure 1. Effects of radical mediators, CPZ and ABTS, on the
alkaline extraction of kraft pulp in the presence of horseradish
peroxidase(l mg/90 mL) and H,0O. at various concentrations. Buffer
used was 50 mM KH.PO, at pH 7.0. The concentration of radicat
mediator was ¢ mM (), 0.2 mM CPZ(¥), 20 mM CPZ(V), 02
mM ABTS(H), and 2.0 mM ABTS({ ).
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Figure 2. Dependence on solution pH of horseradish peroxidase's
activity((O) and the enzymatic pretreatment efficiency of kraft pulp
(@). Buffers (50 mM) used were sodium acerate (pH %), potassium
phosahate (pH 6, 7, 8), and sodium carbonate (pH 9). Preatment
conditions (40°C, 3h): H:0;, 1% of dry pulp; HRP, | mg/90 mL
buffer; ABTS, 2 mM.
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Figure 3. Effect of enzyme amoun: on the enzymatic pretreatment
efficiency of kraft pulp. Pretreatment conditons (40°C, 3h): 50 mM
potassium phosphate, pH 7; H:0z, 1% of dry pulp; ABTS, 2 mM.
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Figure 4. Effects of ABTS concentration on the enzymatic
pretreatnent  efficiency of kraft pulp. Pretreatment conditions {40°C,
3h): 50 mM potassium phosphate, pH 7; H:0; 1% of dry pulp;
HRP, 1 mg/90 mL buffer.
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Figure 5. Adsorption isotherms of horseradish peroxidase on kraft
pulp at various pH at 40T. Buffers (50 mM) used were sodium
acetate, pH 5(@); potassinm phosphate, pH 6(4) and 7(H);
Tris-HCI, pH 8(a); sodium carbonate, pH % V).
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Figure 6. Adsorption swength of horseradish peroxidase on kraft
pulp(E8), crystalline cellulose([l) and alkali-lignin(EJ) at various pHs.
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