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Preparation and Characterization of Glycosylated Rice Bran Protein-Chitosan Composite Film
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Abstract: In order to improve the mechanical properties, water resistance and barrier properties of rice bran protein (RBP)
film, glycosylated RBP (RBP-G) film and RBP-G-chitosan composite (RBP-G-CS) film were prepared. The effects of
the mass ratio of glucose to RBP and the mass ratio of RBP-G to chitosan on the mechanical properties of the films were
investigated. The color, transparency, water resistance, water vapor permeability and thermal characteristics of RBP, RBP-G
and RBP-G-CS films prepared under the optimal conditions were compared and analyzed. The structure of the films was
characterized by scanning electron microscopy (SEM) and Fourier transform infrared (FTIR) spectroscopy. The results
showed that the mechanical properties of RBP-G film with a glucose to RBP ratio of 1:1 were obviously improved, and the
tensile strength increased by 28.00% and the elongation at break by 33.13% compared with RBP film. RBP-G-CS film with
a RBP-G to chitosan ratio of 1:1 had better mechanical properties, and its tensile strength and elongation at break increased
by 197.33% and 84.42% compared with RBP film, respectively. The transparency, water resistance, barrier properties and
thermal properties of RBP-G-CS film were significantly improved (P < 0.05). The structure of RBP-G-CS film was uniform
and compact, owing to the strong hydrogen bonding forces. These results show that glycosylation modification can improve
the performance of RBP film, and a good combination of modified RBP and chitosan can greatly improve the mechanical
properties and water resistance of the film.
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Fig. 1  Effect of mass ratio of glucose to RBP on mechanical properties of
RBP-G films
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Fig.2  Effect of mass ratio of glucose to RBP on grafting degree
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Fig.3  Effect of RBP-G to CS ratio on the mechanical properties of
RBP-G-CS films
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Table1  Color and opacity of different film samples
Feh L* a* b AE ST
RBPJiE 61532067 534018 31.63+046° 41411081 381+015
RBP-GEE 62624073 574031 30724023 43471039 366008
RBP-G-CSHL 78024099 023+001° 2094022 21944019  3.17+006°

e FAIPARNG FRFORER BF (P<0.05) . FIH.

B 1=
RBP-G

XA

A.RBPJ%; B.RBP-GJi¥: C.RBP-G-CSIE. 5. 7M.
Pl AN
Fig.4  Pictures of different film samples
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SEEEY, KR TIBB 2, AT HE— 25 i vy v i
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M E T 15.62% 29.20%.

#2 AR L R B fiE

Table 2 Physical properties of different film samples
b 3% VRERRE0 KB ! .
i BhkEm  BIRE (1079 (mes+ k) ) TjC TJC AHI (Jfg)

RBPIE  4148£167 25632065 4354003
RBP-GIE 136154122 2430£089" 3654001°
RBP-G-CSJE 32274054 1178+0.13° 382001

TISSELOL 10572165 7384039
90094 107545201 12474048
§5.1SE185 10494127 17332065

AT I W T T, T AAH LG EAS [F) 7 AT
hREOENE . HR2ATELR Y, RBP-GHRINT,. T, MIAH
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