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ABSTRACT

This study was performed to develop the new type enzyme immobilization sheet from car-
boxymethylated refiner mechanical pulp (CRMP) substrate. Enzyme immobilization was attempted to
couple carboxyl groups of CRMP with amino groups of the enzyme, trypsin, through the reaction of
carbodiimide reagent, 1-ethyl-3-(3-dimethyl aminopropyl)-carbodimide (EDC). Immobilization carrier,
water insoluble CRMP fraction (CRMP-IS), was successfully reacted with the enzyme, formed peptide
linkage like -CONH- at 1680cm™ and new ester linkage like -COOCH,, methylester at 1735cm, and
produced enzyme immobilized substrate (CRMP-IST). The enzyme immobilized handsheet was pre-
pared by mixing the above chelated enzyme immobilized substrate(CRMP-IST) with kraft pulp by
paper sheet machine like papermaking process. The sheet weight and strength were increased with
increasing dosage of CRMP-IST, and decreased at more than 10% mixing of CRMP-IST, but higher
than the controls. Concerning activities of immobilized trypsin(CRMP-IST) sheet by caseinolysis, the
teared-off sheet with shaking was shown higher enzyme activities than sheet shape without shaking.

In conclusion, this enzyme immobilized sheet would be expected easy handling for practical appli-
cation and reutilization.

Keywords: carboxymethylated, refiner mechanical pulp, immobilization, trypsin, enzyme immobi-
lized sheet
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Table 1. Lignin content of carboxymethylated

RMP(CRMP) products
Sample Klason lignin, % Acid soluble lignin, %
RMP(control) - 27.5 0.35
CRMP-IS 256 1.4
CRMP-S 2.0
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Fig. 1. Peptide formation between CRMP and
its methyl ester.
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Fig. 2. UV spectia for calibration curve of
Trypsin.
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Fig. 3. Calibration of trypsin activity by
caseinolysis.
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Fig. 4. Activity of immobilized trypsin(CRMP-
IST) on CRMP-IS.
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Fig. 5. Effect of dose of immobilized trypsin
(CRMP-IST) on weight of handsheet.
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Fig. 7. Effect of dose of immobilized trypsin
(CRMP-IST) on apparent density.
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Fig. 6. Effect of dose of immobilized trypsin
(CRMP-IST) on thickness of handsheet.
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Fig, 8. Effect of dose of immobilized trypsin
(CRMP-IST) on handsheet strength.
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Fig. 9. Activity of immobilized trypsin(CRMP-
IST) sheet by caseinolysis (sheet shape,
without shaking).
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Fig. 10. Activity of immobilized trypsin(CRMP-
IST) sheet by caseinolysis (teared-off
sheet, with shaking).
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