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Fig. 1 IR Spectrum of SPI and EDTAD-SPI
a) Represents SPI; b), c) Represent EDTAD modified SPI at

mgprap :Mepp = 0. 1 and mygprap :mep; = 0. 3 respectively

Table 1 The content of amino and carboxyl group in SPI

The content of groups

Samples (mol/10° g SPI) An,:An,
—NH, —COOH
SPI 38 144 _
Acylated SPI 4 256 3.29:1

Note: An, and An, represent the added amount of carboxyl group
and the lost amount of amino group in side chain of SPI molecules after

acylation with EDTAD respectively.
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Fig. 2 Swelling ratios of modified soy protein gels versus

time at different myppap : mepy
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Fig. 3 Plots of In(M,/M, ) versus Int at different
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Table 2 Kinetic exponent of modified soy protein gels

MERTAD : Mspl n R
0 0. 54166 0.99330
0.05 0. 56985 0.99727
0.1 0. 54074 0. 99892
0.2 0. 50975 0. 99981
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Fig. 4 Swelling ratios of modified soy protein gel versus time

at different pH value
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Fig. 5 Plots of In(M,/M, ) of modified soy protein gel

versus Int at different pH value

Table 3 Kinetic exponent of modified soy protein gel at different pH

values
pH n R
4.30 0. 94294 0. 99859
6.08 0.60713 0. 99967
10. 04 0. 50200 0. 99555
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Fig. 6 Swelling-deswelling curve of modified SPI gel in
response to sequential exposure to pH 10. 04 and pH 4. 30
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SWELLING BEHAVIOR OF CHEMICAL MODIFIED SOY PROTEIN GELS

WANG Feidi', KE Qingjin', WANG Lingwei' , XI Hongxia’, CUI Yingde’
(' Faculty of Chemical Engineering and Light Industry, Guangdong University of Technology, Guangzhou 510006 )
(*School of Chemical and Energy Engineering, South China University of Technology, Guangzhou 510640)
(? Zhongkai University of Agriculture and Engineering, Guangzhou 510225)

Abstract A chemically modified soy protein gel was prepared by first preheating and then acylating the soy
protein with ethylenediaminetetraacetic dianhydride (EDTAD) , followed by crosslinking with glutaraldehyde.
The variation of molecular structure of modified soy protein and the variation of swelling ratio of gels were
investigated ; moreover ,the swelling behavior of modified soy protein gels at different m ., :mgp and different
pH was analyzed by treating the swelling data with mathematical method. The results showed that the free
amimo groups of soy protein side chain reacted with EDTAD, which incorporated carboxyl groups into soy
protein molecule chain; the ratio of the amount of added carboxyl group and lost amino group was about 3: 1 in
soy protein molecules. The swelling ratio of soy protein-based gels was 24.2,54.07,87. 27 and 95. 87 when
Mgprap :Mspr Was 0,0.05,0.1 and 0. 2, respectively, which showed that increasing the amount of EDTAD
incoporating into the protein molecular chain resulted in the increasing of swelling ratio of gels. The swelling
characteristic exponent (n) of the above gels was about 0. 5,which meant that the protein-based gels appeared
Fickian’ s diffusion behavior in water, the same behavior appeared to the modified soy protein gels at pH
10. 04 ; but at pH 4.30 and pH 6.08, the range of n was 0.5 < n < 1, which meant a non-Fickian’ s
diffusion behavior. The mechanism of swelling behavior of gels was discussed. The swelling ratio of gels
appeared pH-sensitivity ,the “W” — shaped curve of swelling — deswelling process appeared , which meant the
function of “shape memory” of gels.

Keywords Chemical modification, Gels, Protein, Swelling behavior





