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Effect of Cellulase-regulated Pretreatment on Packaging Performance of MFC Film

NIU Yuan-yuan, ZHANG Zheng-jian, GAO Meng, ZHANG Qi-lian

(Key Laboratory of Food Packaging Materials and Technology in China Light Industry, Tianjin University of
Science & Technology, Tianjin 300222, China)

ABSTRACT: The work aims to improve the pretreatment efficiency of cellulase and the performance of microfibrillated
cellulose (MFC) film. With bleached eucalyptus sulfate pulp as raw material, the activity of cellulase (Cx activity) was
regulated by respectively adding cationic polymers polydimethyl diallyl ammonium chloride (PDADMAC) and poly-
acrylamide (CPAM). The effects of cationic types and dosage on the tensile strength, oxygen permeability and light
transmittance of MFC film were compared and analyzed. PDADMAC with high charge amount and low molecular weight
had a greater effect on the improvement of enzyme activity, which improved the pretreatment efficiency of the enzyme.
Although CPAM with high molecular weight and high charge amount reduced the enzyme activity, to a certain extent, it
effectively controlled the excessive hydrolysis of the enzyme in the amorphous region, which was beneficial to the en-
hancement of the mechanical properties and barrier properties of the film. The cationic polymers added can improve the
Cx activity of cellulase, and thus improve the pretreatment efficiency of cellulase on bleached eucalyptus sulfate pulp, and
finally obtain MFC film products with excellent performance.
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Fig.1 Schematic diagram of cationic polymers added to regulate cellulase activity
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Fig.2 MFC preparation process
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Tab.1 Molecular weight, molecular structure of cationic polymers
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Fig.4 Effects of dosage of different kinds of cationic polymers on tensile strength and elongation at break of MFC film
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Fig.5 Effects of dosage of different kinds of cationic polymers on the light transmittance of MFC film
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Fig.6 Effects of dosage of different kinds of cationic polymers on the transmittance and haze of MFC film
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