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Preparation and Application of Antioxidative Chitosan/Soybean
Protein Isolate Composite Edible Membrane

YANG Ou, ZHANG Xiaoxiang, XU Xiaohan, SUN Yue, LIANG Jin, LI Xueling, LI Meiqing, ZHANG Haiwei"

(College of Tea & Food Science and Technology, Anhui Agricultural University, Key Laboratory of Jianghuai Agricultural
Product Fine Processing and Resource Utilization, Ministry of Agriculture and Rural Affairs, Anhui Engineering Research
Center for High Value Utilization of Characteristic Agricultural Products, Hefei 230036, China)

Abstract: Taking chitosan (CS) and soybean protein isolate (SPI) as composite membrane substrates and natural
antioxidants as active substances, an edible active preservative film with inhibitory effect on lipid oxidation was developed.
After optimizing the type and concentration of antioxidants through the mechanical properties, microstructure, physical
properties, and antioxidant properties of the composite membrane, the preservation effect of the composite membrane on
walnut oil was investigated. Results showed that, eight antioxidants significantly improved the oxygen-barrier ability of the
composite membranes (P<0.05). Especially, the peroxide value of walnut oil was reduced by about 80% and maintained
excellent mechanical properties with the addition of astaxanthin, grape seed extracts and vitamin C. When the addition of
astaxanthin was 0.3%, the composite membrane exhibits the best performance, then the tensile strength, elongation at break,
DPPH free radical scavenging capacity and water vapor permeability of the composite membrane were 6.546 MPa,
69.962%, 80.1%, 1.21 g-mm/m>h-kPa, respectively. Scanning electron microscopy revealed that the surface of the
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membrane was smooth, regular and uniform. Fourier transform infrared spectroscopy showed that membrane-forming
materials were extremely compatible. The differential scanning calorimeter analysis showed that the composite membrane
had the highest thermal enthalpy, reaching 233.940 J/g, with the best thermal stability. When the walnut oil was coated with
a composite membrane containing astaxanthin, the oil’s peroxide value was reduced by 81.8%, conjugated diene by 44.4%
and conjugated triene values by 66.4% compared to the control. Chitosan/soybean protein isolate composite membrane with
astaxanthin significantly delayed the process of walnut oil oxidation.

Key words: composite edible membrane; antioxidant; astaxanthin; walnut oil
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Fig.1 Effect of antioxidant types on the oxygen inhibition
performance of composite membranes
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Table 2 Effect of astaxanthin concentration on mechanical

properties of composite membranes

PUER  WE(%)  JEE(mm)

WAL K (%) SRR HE(MPa)

0.1  0.07740.005" 65.379+3.408"  5.882+0.821°
0.2  0.085:0.004' 66.915+3.010°  5.149+0.772
LN 03  0.086+0.007° 69.962+4.135°  6.5460.680°
04  0.087+0.003" 60.460+4.512°  5.820+0.497°
0.5  0.091:0.006' 61.773+2.751°  4.502+0.730°
0.1  0.098+0.022° 74.453+3.705°  4.104+1.420
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04  0.094:0.006" 65.330+3.578"  2.806+0.412°
0.5  0.095£0.004" 62.745+2.197°  2.372+0.274°
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Fig.2 Effects of astaxanthin concentration (a), grape seed

extract concentration (b) and vitamin C concentration (c) on the

oxygen inhibition performance of composite membranes
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Table 3 Differences in mechanical properties of composite

membranes
RS LB JEBE (mm) WM (%) Brhism g (MPa)
CS/SPI 0.061£0.021°  54.720+4.534° 3.692+0.424°
CS/SPI/ASTA  0.086+0.007° 69.962+4.135° 6.546+0.680°
CS/SPI/GSE ~ 0.116+0.013*  82.525+1.735° 5.204+0.579"

CS/SPI/Ve 0.061+0.006° 65.330+3.578° 4.184+0.270°
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Fig.5 Differences in DSC diagram of composite membranes
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