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Parameter Optimization of MFC Films Preparation by Enzymatic
Pretreatment Based on RSM

ZHANG Zhengjian, ZHANG Qilian, CHEN Yunzhi, LI Zhihong
(China Light Industry Key Laboratory of Food Packaging Materials and Technology, College of Packaging and Printing
Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: The optimization of process conditions for MFC films’ preparation through cellulase pretreatment was studied
with the response surface method (RSM) . Firstly, single factor analysis of MFC performance was conducted with a universal
testing machine; and then, RSM was used to optimize the process conditions while the MFC films’ tensile strength was se-
lected as the response value. Results showed that the tensile strength of MFC films has different tendency with the increase
of pulp concentration, cellulase dosage and time of cellulase pretreatment. Through parameter optimization with RSM, it was
concluded that the optimized conditions for MFC films’ preparation through cellulase pretreatment are the pulp concentration
was 10% , the cellulase dosage was 11.74 U/g, and the time of cellulase pretreatment was 24 h.
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Fig. 1 Effect of single factor on the tensile strength of MFC films
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Tab.1 Levels and codes
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Tab.2 The designs and results of the experiment
G5 A B C BihriRE/MPa S5 A B C Bifiss EE/MPa
1 +1 +1 0 45.33 10 +1 0 -1 43.54
2 +1 0 +1 50.34 11 0 -1 +1 65.40
3 0 0 0 64.52 12 0 0 0 64.50
4 -1 0 -1 60.43 13 0 +1 +1 70.08
5 -1 +1 0 66.14 14 0 0 0 64.41
6 0 64.33 15 +1 -1 0 50.30
7 0 64.34 16 -1 0 +1 69.14
8 0 -1 -1 56.34 17 -1 -1 0 59.30
9 0 +1 -1 51.34
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Tab.3 Analysis and comparison of variance of various models

Jr 2k FJ5 A e B ¥k FiE P{H W
SRR vs BT 59979.74 1 59979.74
LAEAERY vs IR 771.06 3 257.02 9.97 0.001 1
R AT vs LR A 59.21 3 19.74 0.72 0.565 0
TIRE I, vs XU E AR 252.10 3 84.03 24.68 0.000 4 et
ZRETI, vs TIREZIR 23.80 3 7.93 1023.73 <0.000 1 gL}
RS 0.031 4
Bt 61 085.93 17 3593.29
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Tab. 4 Synthetic analysis of R

Bl brifEdr 2 R? RPWIEAH R T g P
PR 5.08 0.697 0 0.627 1 0.4757 579.93
WL AR 5.25 0.750 6 0.600 9 0.175 4 912.18
TR E TSR 1.85 0.978 5 0.950 8 0.6557 380.88 Ejives
IR Z TR 0.088 1 0.999 9 BEW

NP 5 BT MR AR L A FO(EN
35.32, P {l<<0.000 1, P {R3Cis /N T46 5600 5 1 — i
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0.05, FRI ik 2o X H A B9 B 2 PR IF HARHIAR
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Tab.5 Variance analysis of the quadratic model

PYCENM AmE HK P P
AL 1082.35 9 120.26 35.32 <0.000 1
A 536.28 1 53628  157.51 <0.000 1
B 0.3 1 0.3 0.088 0.775 1
c 234.47 1 234.47 68.87 <0.000 1
AB 34.87 1 34.87 10.24 0.0151
AC 0.91 1 0.91 0.27 0.000 7
BC 23.43 1 23.43 6.88 0.0343
A2 208.68 1 208.68 61.29 0.000 1
B 18.79 1 18.79 5.52 0.0511
c 9.7 1 9.7 2.85 0.1354
B 2% 23.83 7 3.4
ES) 23.8 3 7.93 1023.73 0.052 1
IRE 0.031 4
4 1106.19 16
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Fig. 2 Contours and response surface of the factors’ effects
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Tab. 6 Significance test of regression model coefficients

o e ey 5% ELREEMY
B FEME HME iRz = ] P{E
I 64.42 1 0.83  62.47~66.37
A -8.19 1 0.65  —9.73~-6.64 <<0.000 1
B 0.19 1 0.65 -135~1.74 0.775 1
c 5.41 1 0.65 3.87~6.96  <<0.000 1
AB =295 1 092 -5.13~-0.77  0.0151
AC 048 1 092  -2.66~1.7 0.000 7
BC 2.42 1 0.92 0.24 ~ 4.6 0.034 3
4> 704 1 090  -9.17~-491 0.000 1
B’ -2.11 1 090 -424~0.014 0.0511
c -152 1 090  -3.64~-0.61 0.1354
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