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Optimization of Chitosan/TiO, Blend Film Preparation Process by Quad-
ratic General Rotary Combinational Design

ZHANG Rui-han, WU Xiu-ming, FANG Jian

(Beijing Forestry University, Beijing 100083, China)

Abstract; Quadratic general rotary combinational design was applied to optimize the packaging material formulation.
The mathematical model was established aimed at the tensile strength of chitosan/TiO, antibacterial fresh-keeping blend
film based on three factors, namely, the dosages of chitosan, glycerin, and TiO,. The optimal condition was obtained
after analysis the mathematical model, where formulation was consisted of chitosan 3.9 g/100 mL, glycerin 0.9 mL/
100 mL and TiO, 0.37 g/100 mL. Under the formulations, the 21.37 MPa highest tensile strength of the blend film
was reached, which was consistent with estimated value of 20. 52 MPa. This result proved that the mathematical model
is reliable.
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Tab.2 Experimental structural matrix and results
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B (g (100mL)™) (g (100mL)™) (g- (100 mL)™) 5@
T ORE(X, SR (Z, ) A OX, YRR Z, ) S (X, )3BR(Z, ) /MPa
1 1 4.1 1 1.9 1 0.48 11.58
2 1 4.1 1 1.9 -1 0.28 8.45
3 1 4.1 -1 0.9 1 0.48 25.00
4 1 4.1 -1 0.9 -1 0.28 2.3
5 -1 2.6 1 1.9 1 0.48 9.24
6 -1 2.6 1 1.9 -1 0.28 6.17
7 -1 2.6 -1 0.9 1 0.48 14.06
8 -1 2.6 -1 0.9 -1 0.28 13.60
9 1.682 5 0 1.5 0 0.4 16.20
10 -1.682 2 0 1.5 0 0.4 8.9
11 0 3.5 1.682 2.5 0 0.4 8.40
12 0 3.5 -1.682 0.5 0 0.4 19.57
13 0 3.5 0 1.5 1.682 0.6 22.30
14 0 3.5 0 1.5 -1.682 0.2 16.25
15 0 3.5 0 1.5 0 0.4 13.05
16 0 3.5 0 1.5 0 0.4 10.63
17 0 3.5 0 1.5 0 0.4 9.49
18 0 3.5 0 1.5 0 0.4 11.41
19 0 3.5 0 1.5 0 0.4 11.83
20 1] 3.5 0 1.5 0 0.4 10.00
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Tab.3 Analysis of variance of regression model

FrEA F‘; s L T dgﬂf
BIEH 9 733.177232  81.4641  11.49  0.0003 0.8314
—YIH 3 506.705280 168.90176 23.82 <0001

TUIE 3 119.326562 39.77552  5.61  0.0162

TH 3 107.145450 35.71515  5.04  0.0222

K 5 43.0034  8.60068 3.94  0.0794
a5 8.448488  1.689 697 6

MiEZ 10 70.917 603 7.091 760

psvil 19 804.094 835
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Tab.4 Parameter estimation of regression model

F5iRY E[ZTREIEY 0 tfH WEMR
RO 11.083 717 10.20 <0.0001
X, 3.403 901 4.7 0.0008
X" -5.002 687 -6.9%4 <0.0001
X, 0.696 729 0.97 0.3564
XX, 0.429 887 0.6 0.5536
XX, -3.130 000 33 0.0077
X, X, 0.930 041 1.33 0.2143
XX, -0.965 000 -1.02 0.3295
XX, 1.632 500 0.31 0.7602
XX, 2.799 878 3.62 0.0047
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Fig. 1 Single factor effect on tensile strength of the blend films
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BYEAIE(X,)/N3.118 ~3.963 ¢/(100 mL) A=
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