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ABSTRACT: The work aims to study the preparation technology and performance of edible films with starch and soy
sauce residue as the main raw materials. On the basis of single factor experiments, with the tensile strength of the film as
the indicator, the response surface method was used to analyze the optimal formula and preparation technology. The rele-
vant structure of the compound films was characterized by infrared spectroscopy and scanning electron microscopy
(SEM). When the drying temperature was 76 ‘C, mass fractions of corn starch, soy sauce residue and glycerin were re-
spectively 6.5%, 1.5% and 27.0%, the thickness of the prepared edible film was 0.145 mm, the tensile strength (14.26
MPa) was the best and the elongation at break was 7.82%. An appropriate amount of soy sauce residue added can make
the starch film structure more stable and increase the tensile strength. The film can be dissolved in water and further ap-
plied in the edible inner packaging bag.
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Tab.1 Experiment factor level and codes in the
response surface design
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Tab.2 The components of soy sauce residue after degreas-
ing and desalting

x100%

% T %
Koy 6.61+0.32
HFop 63.38+0.86
M 18.74+0.33
fig Wi 2.61+0.18
oy 0.32+0.06
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different weight of membrane liquid

popnsgg, o AT

FE/g JE S /mm

MPa B (E]/h
60 0.123+0.004 4.57+0.30 1.5
70 0.136+0.007 4.94+0.66 2.0
80 0.144+0.007 5.91+0.27 2.6
90 0.159+0.024 6.83£0.99 3.5
100 0.171+0.012 6.68+0.23 3.8
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Fig.1 Effect of drying temperature on the
compound film properties
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Fig.2 The effect of starch added on the compound
film properties
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Fig.3 Effect of the added amount of glycerol on the
compound film properties
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Tab.4 Response surface test design and results
G B C D Y
1 0 0 -1 1 9.20
2 1 0 0 -1 11.88
3 -1 0 1 0 8.36
4 -1 -1 0 0 7.81
5 0 -1 0 -1 11.65
6 1 1 0 0 10.87
7 0 -1 0 1 10.14
8 0 0 1 -1 10.44
9 -1 0 0 1 7.22
10 0 0 0 0 13.81
11 0 1 -1 0 9.02
12 0 0 -1 -1 12.42
13 0 0 0 0 13.54
14 -1 0 0 -1 8.47
15 0 1 0 1 10.34
16 0 -1 1 0 11.42
17 0 0 0 0 13.13
18 0 1 0 -1 10.12
19 1 0 0 1 10.04
20 1 -1 0 0 12.45
21 0 1 1 0 12.68
22 0 0 0 0 12.96
23 -1 1 0 0 9.43
24 0 0 0 0 13.93
25 0 -1 -1 0 13.39
26 0 0 1 1 13.14
27 1 0 -1 0 10.94
28 -1 0 -1 0 10.27
29 1 0 1 0 13.30
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Tab.5 Variance analysis of response surface test

1% 8] 3 45 R 4 2 ( p<0.0001 ),

1.07AC-0.154D+1.14BC+0.43BD+1.48CD—

2.234*-1.20B*-0.54C*~1.73D*
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Ty 22 KU I A ¥ F1iH Pr>F e 2
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B 1.61 1 1.61 6.70 0.0215 *
c 1.40 1 1.40 5.82 0.0302 *
D 2.00 1 2.00 8.31 0.0121 *
AB 2.56 1 2.56 10.63 0.0057 o
AC 4.56 1 4.56 18.92 0.0007 *
AD 0.087 1 0.087 0.36 0.5574
BC 7.92 1 7.92 32.90 <0.0001 ok
BD 0.75 1 0.75 3.11 0.0998
CcD 8.76 1 8.76 36.37 <0.0001 ok
A? 32.31 1 3231 134.16 <0.0001 ok
B’ 9.29 1 9.29 38.58 <0.0001 ok
c 1.89 1 1.89 7.84 0.0142 *
D? 19.40 1 19.40 80.55 <0.0001 ok
Bk 2% 3.37 14 0.24

PR 22 2.66 10 0.27 1.51 0.3689

a7 0.71 4 0.18
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Fig.5 Response surface plots for the influence of interaction on the tensile strength
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due compound films
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