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Effects of Matrices on the Structure and Properties of Composite
Films of Soy Protein Isolates/Xanthan Gum

GAO Jie', ZENG Xinyu', XUE Yixuan', ZHAO Ping"", ZHAO Ying®>, LIU Xiaochun', WANG Rui',
LIU Bing', HE Haining’

(1.School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2.Institute of Biotechnology, Gansu Academy of Agricultural Science, Lanzhou 730070, China;
3.Gansu Institute of Business and Technology, Lanzhou 730010, China)

Abstract: The structures and properties of the composite films formed by soy protein isolate (SPI) and xanthan gum (XG)
with different other matrices were investigated. The composite films were prepared with SPI and XG by adding sodium
alginate (SA), carboxymethyl cellulose (CMC), gelatin (GEL), pectin (PEC) and agar (Agar), respectively. The thickness,
mechanical properties, oxygen permeability and opacity of the composite films were measured, and their structures were
characterized. The results showed that the thicknesses of composite films with 1.5 g of different other matrices were
significantly higher (P<0.05) than the film of SPI/XG, and the maximum tensile strength was 5.90+0.32 MPa for SPI/XG-
Agar film (P<0.05), the oxygen permeabilities of them were significantly reduced (P<0.05), and the lowest opacity was
0.45+0.09 Abs,,,/mm for SPI/XG-Agar film (P<0.05). The photograph of SEM showed that the surface of SPI/XG-Agar

composite film was flat, smooth and free of particles, while the other composite films were with particles and folds on the
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surface. The infrared spectroscopy analysis showed that there was good compatibility between all the matrices. The results

of tensile strength, opacity and SEM for the SPI/XG-Agar film were superior to other films.

Key words: soy protein isolate; xanthan gum; composite film; mechanical property; matrices
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Fig.2 Moisture contents (A) and water solubilities (B)
of the films with different matrices
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Fig.3 WVPs (A) and OPs (B) of the films
with different matrices
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Fig.4 Transmittances of the films with
different matrices

2.1.5 EEMREE ANEHE Bt m i
T B BRI, S EH R T 2 X TR B
PIEESZ . 3R 1 P T AR B S8 M AN
., MFEFA]LIF H SPI/XG-SA i . SPI/XG-GEL
JELF SPI/XG-PEC B LA 3 22 5 (P>0.05),
{H &". b"F1 AE B i 3% 22 5 (P<0.05) . #HLL SPV/
XG-GEL JI, SP/XG-SA I fl SPI/XG-PEC K1Y b°
(B, i ta, 3 R S B 38 0T B0y
WO, AEHKR/PDFRIRBGE A2ZETREE, X4 AE{E KT
3 B, ABYHILEAS B X T 22 i o Bend B i, miER

1 BRENEOSE A S
Table 1 Color parameters and opacities of the composite films
i L a b AE AW (Absgye/mm)

SPI/XG 88.108+2.226" 0.834+0.465°¢ 11.886+4.941% 11.742+5.076° 1.163+0.075¢
SPI/XG-SA 85.206+2.351°¢ 1.860+0.549° 13.616+3.386" 14.426+3.990* 2.953+0.115°
SPI/XG-CMC 87.200+1.545° 1.429+0.382° 10.464+0.952° 10.716+1.181° 3.120+0.285%
SPI/XG-GEL 85.293+1.791°¢ 0.003+0.190¢ 3.517+0.708¢ 6.038+1.156° 3.330+0.262°
SPI/XG-PEC 84.931+0.773¢ 0.779+0.121°¢ 7.662+0.710° 9.760+0.917° 3.873+0.057*

SPI/XG-Agar 88.757+0.510° 0.567+0.084°

4.077+0.818¢ 5.473+0.793¢ 0.447+0.093¢

T R B EII R R P (Ebr i 225 RS R/ INE FREORAT B3 25 57 (P<0.05)
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2.1.6 HEPBHRESHT BT 53 HT (Thermogra-
vimetric analysis, TGA) JEHTE—E By TR R A
T, XRE S A TR SRS, A5 SR Y R AR A AR
BEZ IR pRESOC AR, AT AP B E . &8 S
I TGA, WE SA 7R, rlRI43 8 =B B, 85—
EEIREAITBE(35~120 °C) S TE & IRy

A 100
—_~ 80 L
&\i
&R 60
uizd - -SPUXG N
.. SPUXG-SA , \
B 40 b Shixaome BN
—--SPUXG-GEL "\
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Fig.5 Curves of TGAs (A) and the rates of TGA (B) of the
films with different matrices
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1% M2 SPI/XG Ji% . SPI/XG-GEL I (196~390 °C),
EATTEY B RS R ZR A B TR 43 ) 307.31 °C Al
315.9 °C., 3X PP AR ) JoT deyali e T S 5 PN 2 2B It
FrUR Sy BB Db g, B2 1T B 1 0
LA K AH L AA J5T 1) 53 fife, Al 0T B 3 2R SR 24 20 40%

v 5 — Rl 0 04 B HE AT TS DU UK R R o B

(256~414 °C), ‘EAI TR I T s RE TR 555
eI Do PR 55— R AR A 1) s iy 3Pt 3 st 14 0 B T AL,
X BH S — eI 00 B R S in i 36 T b SPT B L3k
ayii( 8

2.2 BEIRGHINIRAE

221 EEEFERBESPT B (Scanning
electron microscopy, SEM) 1] LA7i M I H 42 5 it
ZE RS L RGT L A AR B, DU AR B 7R i 2R
Wy v PR AH W 24 I 1 2 S ok I T B R TRD 1) A 2

PECO, A AR A Gy s A G RS T N S PO
I EIR, AR ALY, PTRE S SR B BH .10 43 A
T ORI B, & 6 (A~E) AT BH W AR 4, 1
HH A G R EE T M AH 2P 22, [WIAT, I 6(D A1 E)
PLFE 4%, t A% 3 GEL fl PEC 5 SPI iy #H 25 PE 4%
2%, B 6(F) ke A BH i eky HLJCHE 43, [R] s s 2
B H -6, SR Agar 55 SPI FYAH A PR LS,

10 pm
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Fig.6 SEM photographs of films with different matrices
1+ a, SPUXG JIE; b, SPI/XG-SA JI%; ¢, SP/XG-CMC Ji¥; d, SPI/XG-GEL JIX; e, SPI/XG-PEC Ji¥; f, SPI/XG-Agar JI,
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Fig.7 FTIR diagrams of the films with different matrices
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Fig.8 XRD diagrams of the films with different matrices
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It SPI/XG-Agar 5, 7E £ Wl AR s B A — 2 i
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