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Preparation and Characterization of Soy Protein Isolate/Polyvinyl Alcohol
Composite Films Cross-linked with Fumaric Acid

SHI Xiao-han, HUANG Zhen

(Tianjin Key Laboratory of Food and Biotechnology, Tianjin University of Commerce, Tianjin 300134, China)
Abstract; A series of composite packaging films of soy protein isolate and polyvinyl alcohol plasticized by glycerol
were prepared in acidic medium by using the solvent evaporation method with fumaric acid as a cross-linking agent.
The composite films obtained were tested in terms of FTIR, tensile property, light transmittance, moisture content, and
water resistance. Results showed that the composite films exhibit high tensile strength after cross-linked along with pro-
moted elongation if added with glycerol; the films has much good transparency with light transmission rate of up to 88.
6% ; the addition of fumaric acid has less effect on the film moisture retention and water resistance while the introduc-
tion of glycerol can significantly increase the film water content and total soluble matter contents.
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Tab.1 Compositions of SPI/PVA film samples

FEGh 2R ﬁﬁmﬁj\‘
SPI/g PVA/g  Hill/g  FA/mg
F-0-0 3.0 2.0 0.0 0
F-5-0 3.0 2.0 0.5 0
F-10-0 3.0 2.0 1.0 0
F-15-0 3.0 2.0 1.5 0
F-20-0 3.0 2.0 2.0 0
F-0-100 3.0 2.0 0.0 100
F-5-100 3.0 2.0 0.5 100
F-10-100 3.0 2.0 1.0 100
F-15-100 3.0 2.0 1.5 100
F-20-100 3.0 2.0 2.0 100
F-0-20 3.0 2.0 0.0 20
F-040 3.0 2.0 0.0 40
F-0-60 3.0 2.0 0.0 60
F-0-80 3.0 2.0 0.0 80
F-0-120 3.0 2.0 0.0 120
F-0-140 3.0 2.0 0.0 140
F-0-200 3.0 2.0 0.0 200
F-0-300 3.0 2.0 0.0 300
F-0-500 3.0 2.0 0.0 500

#,IOAE—E/ARFREY 0. 1 mol/L HCL BRI, 7E 90
CIERICBRDHM 1 h MR, 5B 60 ¢ R, 3
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Fig. 1 FTIR spectra of SPI/PVA composite films
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Tab. 2 Tensile strength, elongation, and

light transmittance of F-x-0 composite films

FERARR PUKIRE/MPa HEKE/%  BEE/ %
F-0-0 11.77£0.45 5+1 84.5+0.7
F-5-0 12.97+1.34 13030 84.6+0.6
F-10-0 6.39+0. 17 16616 87.7+1.5
F-15-0 5.93+0.23 184 +4 88.6+1.4
F-20-0 5.06+0.51 210434 85.2+1.4
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Tab.3 Tensile strength, elongation, and light

transmittance of F-0-y composite films

KRR PUKIRE/MPa KR/ % BEE/ %
F-0-0 11.77+0.46 5+1 84.5+0.7
F-0-20 8.89+0.37 5+1 84.7+0.8
F-0-40 9.33+0.34 5+1 84.8+1.1
F-0-60 12.63+0.22 5+1 82.0+1.5
F-0-80 12.95+0.92 5+1 82.0+0.4
F-0-100 16.34£0.33 5+1 81.8+2.0
F-0-120 16.80+0. 49 5+1 81.8+0.7
F-0-140 17.77£0.13 5+1 81.7+0.3
F-0-200 16.77+0.36 5+1 78.4£2.2
F-0-300 16.22+0.12 5+1 78.5+0.3
F-0-500 16.31£0.17 541 69.22.0
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Tab. 4 Tensile strength, elongation, and light

transmittance of F-x-100 composite films

FERMARR  DUIKIREE/MPa KR/ % B %
F-0-100 16.34+0.32 541 81.8+2.0
F-5-100 10.28+2.37 125+6 85.2+0.7
F-10-100 7.69+0. 42 149+11 80.6+1.3
F-15-100 5.22+0.69 175+14 84.5+2.3
F-20-100 4.07+0.05 247420 86.6+1.3
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Fig. 2 Optical photos of several SPI/PVA composite films
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Tab. 5 Moisture content and total soluble

matter content of F-x-0 composite films

ROERN IKIY L/ % IR/ %
F-0-0 8.70.1 17.4+0.1
F-5-0 10.9£0.2 19.5+0.9
F-10-0 15.0+0.2 30.8+0.6
F-15-0 19.7£0.4 30.3+0.1
F-20-0 20.8+0.3 31.1+0.4
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Tab. 6 Moisture content and total soluble matter

content of F-0-y composite films

[EATEA S Ko &7/ % VAR %
F-0-0 8.7+0.1 17.4+0.1
F-0-20 8.5+0.2 18.2+0.6
F-0-40 8.2+0.4 18.2+0.4
F-0-60 8.6+0.2 18.7+0.3
F-0-80 8.7+0.3 19.120.8
F-0-100 8.820.2 19.9+1.1
F-0-120 9.8+0.3 18.320.4
F-0-140 9.910.9 19.420.6
F-0-200 9.2+0.4 20.9+0.4
F-0-300 9.2+0.8 21.6+0.1
F-0-500 9.020. 1 24.6+0. 1
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Tab.7 Moisture content and total soluble matter

content of F-x-100 composite films

(EAT A S Ko &/ % VAR %
F-0-100 8.820.2 19.2+0.7
F-5-100 12.120.2 23.4+0.3
F-10-100 14.7+0.4 28.6+0.2
F-15-100 19.820.3 30.4+0.7
F-20-100 21.8+2.2 31.3+0.8
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