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Effect of Rice Bran Rancidity on Structural Characteristics of in Vitro Pepsin Digest of Rice Bran Protein
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(National Engineering Laboratory for Rice and By-product Deep Processing, School of Food Science and Engineering,
Central South University of Forestry and Technology, Changsha 410004, China)

Abstract: Rice bran protein was prepared from fresh rice bran subjected to stabilization and defatting after storage for different
times with a view to investigating the effect of rice bran rancidity on structural characteristics of its in vitro pepsin digest.
The results showed that as the extent of rancidity of rice bran increased, the time required for complete pepsin digestion
of albumin subunits, glutelin acidic subunits, and globulin subunits firstly advanced, and then delayed, while glutelin base
subunits and prolamin subunits became more difficult to digest by pepsin. The results of molecular mass distribution and
particle size distribution indicated that oxidative aggregates of rice bran protein were formed as a result of rancidity, thereby
inhibiting its in vitro pepsin digestion. In addition, as the extent of rancidity increased, the pepsin digest exhibited an increase
followed by a decrease in the red shift in maximum fluorescence emission wavelength, while the surface hydrophobicity
gradually decreased. In conclusion, protein oxidation caused by lipid rancidity in rice bran has important effects on the
covalent cross-linking state, aggregation behavior and surface hydrophobicity of in vitro pepsin digest of rice bran protein.
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Fig. 1  Effect of rice bran rancidity on subunit structures of in vitro

pepsin digest of rice bran protein
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WAL= (44.05%~50.04%) . XFEH, MHHETKEE
H, KEEEAS T8 8 & AR REE RN ik, I
HASCHRIRIE, XN O KRB A = B
A TE R K SR 4L

R ORERBODIERE B &5 E B OB F BRI

Table1 Effect of rice bran rancidity on molecular mass distribution of
in vitro pepsin digest of rice bran protein
a9 A TR A%
Bfla/d - W E/min >10ka  3~10ku  1~3ku <1ku
0 84.12 13.05 2.27 0.56
5 79.26 14.86 3.45 243
10 71.39 18.79 5.27 4.55
0 20 54.72 19.10 8.22 17.96
30 39.96 25.12 8.59 26.33
40 32.97 23.94 8.97 34.12
60 28.73 11.95 9.55 49.77
90 13.34 11.16 10.41 65.09
0 84.38 12.11 2.45 1.06
5 79.75 14.43 3.44 2.38
10 71.63 16.93 5.75 5.69
1 20 55.16 18.61 7.24 18.99
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40 33.52 20.96 8.25 37.27
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60 34.15 15.69 6.11 44.05
90 26.38 12.33 6.26 55.03
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Fig.2  Effect of rice bran rancidity on particle size distribution of

in vitro pepsin digest o rice bran protein
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Fig.3  Effect of rice bran rancidity on average particle size of in vitro

pepsin digest of rice bran protein
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Fig.4  Effect of rice bran rancidity on maximum emission wavelength

in intrinsic fluorescence spectra of in vitro pepsin digest of rice bran protein
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Fig.5  Effect of rice bran rancidity on surface hydrophobicity of

in vitro pepsin digest of rice bran protein
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