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ABSTRACT: The work aims to prepare the gelatin-chitosan edible film, so as to provide the experimental data and theo-
retical basis for the different practical applications. Based on the features of gelatin and chitosan molecular structures and
the performance structure-activity relationship of such additives as polyethylene glycol 400 (PEG-400), the gela-
tin-chitosan composite film was prepared by the solution casting, so as to study the effect of the gelatin-chitosan
tal concentration and mass ratio and the concentration of PEG-400 on the performances of the composite film. Moreover,
the response surface analytical test was designed according to the combination design principle of Box-Benhnke center to
discuss the interaction of all factors and search out the best technological formula of gelatin-chitosan film. The physical
property of the film was greatly affected by the gelatin-chitosan mass fraction, mass ratio of gelatin and chitosan, mass
fraction of PEG-400 and interactions thereof. Such excessively small or significant effects would not be favorable for the
improvement of the film. When the gelatin-chitosan mass fraction was 8.5%, the mass ratio of gelatin and chitosan
was 7 © 3; when the mass fraction of PEG-400 was 10%, the tensile strength of the film was 19.53 MPa and the elongation
at break was 39.82%. The transparency, lustrousness, surface smoothness, smell and physical property of the prepared
film are well characterized.
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Tab.1 Influence of the mass ratio of gelatin and chitosan
on the tensile strength and the elongation at break

of the film
W S RAEIBTR L SR/ MPa BRI /%
5.5 9.67 206
6.4 18.43 252
7:3 16.94 263
8:2 14.82 239
9:1 12.19 226
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Fig.1 Influence of gelatin-chitosan mass fraction on the ten-
sile strength and the elongation at break
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Fig.2 Influence of PEG-400 mass fraction on the tensile
strength and the elongation at break of the film
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Fig.3 Influence of pH on the tensile strength and the elonga-
tion at break of the film
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Tab.2 Design of response surface experiment

RS A Bl% C/%  Fff5EE/MPa
1 4:6 8.5 10 13.65
2 7:3 8.5 10 16.76
3 4l B A 8.5 14 12.58
4 4fi B Jig 5 10 11.09
5 4:6 12 10 12.42
6 7:3 5 10 13.17
7 7:3 8.5 6 12.58
8 4:6 5 10 9.53
9 7:3 5 6 9.38
10 4l B Ji 12 10 10.29
11 7:3 12 10 14.17
12 4l B Jig 8.5 6 9.96
13 4fi B Jig 12 14 9.13
14 4:6 8.5 6 10.27
15 7:3 12 6 9.76
16 7:3 5 6 9.95
17 4:6 8.5 14 10.43

e oma R R OK 4 IR 5 R R L
(4:6,7:3, 4B ); B HHIR-72 RME B 7340 5%, 8.5%,
12% ); C i PEG-400 i /48 (6/%, 10%, 14%)

B R 1=16.49+0.1604+0.58B+0.58C—0.954B+
0.594C+0.63BC—2.564%3.05B°~3.22C*, [a] A #5574 ()
TrZEMT LR 3. R TM, ZB AR W
( P<0.0001 ), P& 2%k R*=0.9215, KIEDERECH
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Tab.3 ANOVA of regression model

i~ Al
i S Q; i’g FlE %
myE|
- 117.98 9 13.11  65.80  <0.0001
A 0.23 1 0.23 1.15 0.3092
B 3.26 1 326 1636 0.0023
c 2.65 1 2.65  13.63  0.0045
AB 3.92 1 3.92  19.67  0.0013
AC 1.49 1 1.49 7.48 0.0210
BC 1.65 1 1.65 8.28 0.0164
A2 27.60 1 27.60  138.55 <0.0001
B? 42.91 1 4291 21540 <0.0001
C? 46.93 1 46.93  235.56  <0.0001
W% 1.99 10 0.17
BAES 11998 19
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Fig.4 The effect of the interaction between the gelatin-
chitosan mass fraction and the mass ratio of gelatin and
chitosan on the tensile strength of the film
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Fig.5 The effect of the interaction between the PEG-400 mass
fraction and the mass ratio of gelatin and chitosan on the ten-
sile strength of the film
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Fig.6 The effect of the interaction between the PEG-400 mass

fraction and the gelatin-chitosan mass fraction on the tensile
strength of the film
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