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Fig.1 Effect of plasticizers on TS and EB of zein film
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Fig.2 Effect of plasticizers on RA and WVP of zein film
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Fig.3 Effect of glycerol on RA and WVP of zein film
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Table 1  Response surface test design and results
¥ A B c D wvp
1 0.2 0.1 60 70 9.65+1.10
2 0.3 0.1 65 70 6.48+0.88
3 0.2 0.2 60 75 10.90+0.30
4 0.3 0.2 70 70 11.77£2.09
5 0.3 0.2 65 65 9.79+0.95
6 0.2 0.3 60 70 13.57+0.77
7 0.2 0.3 70 70 19.40+0.42
8 0.1 0.2 65 75 7.63+0.73
9 0.2 0.1 65 65 8.50+0.36
10 0.2 0.2 65 70 7.16+£0.49
11 0.2 0.2 65 70 14.88+0.55
12 0.2 0.1 65 75 14.59+0.76
13 0.3 0.3 65 70 33.71+1.12
14 0.1 0.2 60 70 14.61+1.57
15 0.2 0.2 60 65 14.46+1.24
16 0.2 0.3 65 75 16.31+1.64
17 0.2 0.2 65 70 10.47+1.31
18 0.1 0.2 70 70 15.01+2.32
19 0.2 0.2 70 75 15.04+2.05
20 0.3 0.2 60 70 17.15+3.81
21 0.2 0.2 65 70 12.88+0.37
22 0.1 0.3 65 70 17.60+1.23
23 0.3 0.2 65 75 10.95+0.39
24 0.2 0.2 65 70 12.13+0.67
25 0.1 0.2 65 65 14.01£2.40
26 0.1 0.1 65 70 16.44+0.71
27 0.2 0.1 70 70 17.49+0.11
28 0.2 0.2 70 65 11.53+1.49
29 0.2 0.3 65 65 16.99+2.62
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B (P<0.05), TR, RIS R
=, U0 AT X 00 S PR ALA #R4T, IR e T LA
TZAR IR N K P B ) K 28 Rk I R R AT T
S

2 RAABIFBA G £ 5
Table 2 Water vapor permeability model ANOVA
Jr#
Model  526.47 14 37.61 2.54
Bk 2= 207.6 14 14.83
AT 173.96 10 17.4 2.07  0.2521
ali 7= 33.64 4 8.41
B 734.07 28
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albumin content decreased; globulin content increased; gliadin content increased firstly and then decreased;
glutenin had no significant change;a part of small molecular weight (mainly in albumin and globulin region)
disappeared. The content of A starch and the relative crystallinity of starch were higher in wheat flour with
smaller particle size. In wheat flour with 180~200 mesh range, endosperm block mass and starch particle were
uniformly distributed ; gliadin content was higher; the ratio of A/B starch was close to that of original wheat
flour; the afforded patch had higher energy storage modulus and loss modulus. The types and contents of starch
and proteins in wheat flour with different particle size had significant difference,which would have different
effects on the various wheat flour products.

Key words: particle size; wheat flour; starch ; protein ; dynamic characteristics
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SELECTION AND OPTIMIZATION OF PLASTICIZERS AND THEIR EFFECTS ON
MOISTURE BARRIER PROPERTY OF ZEIN FILM

WANG Xue , WEI Qian, WANG Yingying,, YAN Xin, GUO Xingfeng
(1. Henan Key Laboratory of Cereal Resource Transformation and Utilization ;
2. School of Food Science and Technology ,Henan University of Technology , Zhengzhou 450001 , China)

Abstract: The suitable plasticizers were chosen to prepare zein film and the film forming conditions were
optimized to improve the moisture resistance. For this purpose, glycerin was used as basic plasticizer, and the
influences of propylene glycol, polyethylene glycol and citric acid on the mechanical properties and moisture
barrier property of zein film were investigated. The result showed that zein film showed better mechanical
properties and moisture barrier properties using citric acid as plasticizer, and the membrane moisture absorption
rate and water vapor transmission rate were the lowest when citric acid was 0.1 g/g. On this basis of these
results, effects of the ratio of glycerol, film forming temperature and ethanol concentration on the rate of moisture
absorption and water vapor permeability of zein film were investigated. The results indicated that rate of moisture
absorption (RA) and water vapor permeability (WVP) of film gradually increased with the addition of glycerol
amount, the minimum value was observed when glycerin was 0.1 g/g; RA and WVP increased firstly and then
decreased with the increase of film forming temperature , the minimum was at 60 “C; RA and WVP decreased first
and then increased with the increase of ethanol concentration,the minimum was at 70% . Response surface
methodology was employed to optimize the film preparing conditions, and the result showed that the optimized
conditions were as follows: the ratio of citric acid was 0.28 g/g,the ratio of glycerol was 0.11 g/g,the film
forming temperature was 61.06 °C,and the ethanol concentration was 65.04%. WVP of zein film prepared under
these conditions was 6.28 g +mm -m? +d"' -kPa'. These results indicated that citric acid could improve the
moisture barrier property of zein film.
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