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Abstract: Rice bran stored for different periods before defatting and preparing rice bran protein were used to analyze the effect of storage
time on the structure of rice bran proteins. The results showed that, as storage time increased, rice bran lipids were gradually hydrolyzed and
oxidized. The protein carbonyl and disulfide content of rice bran protein increased from 1.76 and 5.69 nmol/mg and 9.16 and 8.25 nmol/mg,
respectively, while free sulthydryl content decreased from 7.58 to 1.22 nmol/mg, which indicated that storage of rice bran caused oxidation of
the rice bran proteins. As storage time of rice bran increased from zero to ten days, a decrease in the intrinsic fluorescence intensity of rice bran
protein was accompanied by a blue shift of the wavelength of maximum emission. A gradual decrease in surface hydrophobicity and an increase
in the ratio of protein aggregates in molecular weight distribution profiles of rice bran proteins were also observed, which indicated that storage
of rice bran led to the aggregation of rice bran proteins. Fourier transform infrared spectroscopic analysis indicated that the a-helix and p-sheet
content decreased, while the f-turn and random-coil content increased during storage. The results of electrophoresis also indicated that protein
oxidation led to the formation of oxidative aggregates of rice bran proteins, and that disulfide as well as non-disulfide covalent bonds
participated in the formation of these aggregates. The results of this study indicated that the rancidity-induced oxidation of rice bran proteins
changed their structure and caused the formation of oxidative aggregates.
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Table 1 Acid values and peroxide values of rice bran oil and protein carbonyl, free sulfhydryl, and disulfide content of rice bran proteins

prepared from rice bran after storage for different times

JesR AT /d BAi/(mg KOH/g) it &AbAh/(mmol/kg) # I/ (nmol/mg) # B I/ (nmol/mg)  —ARAE/(nmol/mg)
0 4.03+0.04° 1.22+0.06" 1.76+0.12° 7.58+0.09° 5.69:£0.09°
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10 30.38+0.04° 6.65+0.10° 9.1640.27° 1.22+0.10° 8.25+0.12°
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Fig.1 Intrinsic fluorescence of rice bran protein prepared from
rice bran after storage for different times

2.3 ORBRIE IR BT XK R B AR K B

b
c
d
I i_l
1 3 5 10

Ve 1) / d
[ 2 JegRAtEl KA E B AR EHK RIS

Fig.2 Effect of storage time of rice bran on surface
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Fig.4 Fourier transform infrared spectroscopy of rice bran
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Fig.5 Secondary structure composition of rice bran proteins
prepared from rice bran after storage for different times

a 9o
80
70
60
50
40
30
20
10

0

_ 1 1 1 1 1 )
100 5 10 15 20 25 30

LR B 1 [H] / min

W YGfE / AU

(¢}

W YGfE / AU

LR B 1 [H] / min

d 9o
80 |
70
60
50
40
30
20
10

0

-10 ' : : ' ' !

% 6AE / AU

LR EA 1] / min

W elE / AU

LRE 8] / min

& 6 KA EREHIERIFER D FENT
Fig.6 Molecular weight distribution profiles of rice bran protein
prepared from rice bran after storage for different times
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Fig.7 Peak area percentage of molecular weight distribution
profiles of rice bran protein prepared from rice bran after
storage for different times

a 1 2 4 STG
100 ku—> ]%ﬁ”‘
70 ku —
50 ku—> T
40 ku — A
30 ku—
25 ku—>= 47
HEIE
14 ku—
b 1 2583 84 SIE6
::| RAEA
100 ku—
70 ku—
50 ku—> T
40 ku — P
30 ku—
25 ku — e
T
14 ku—

[l 8 KigEarIKE
Fig.8 Electrophoresis of rice bran proteins prepared from rice
bran after storage for different times

178

VE: a BRI, KE 1~6 BT RARERE . KRR

0. 1. 3. 54 10d #&KMEG; bIELRVKA, Kb 1~6
SRR RATEES . KRR 0. 1. 3. SA10 d H1&KRE
a.

3 g

KT EERMRAE 25 °Cy AHXHESE 85%4%AF FIE7jiK
0. 1. 3. 5F1 10 d 5B FIFRMAZEEAME, DA IR
TSCRE FE KRN JE R AR ) S KRB (1, T TR
IS TE) S KRR (A S5 R, 25 R I Bl KR
RIS TR R B, RN JHh R (T o B2 {1 LA SRR 2R
FIE SR, S ERE LT, iSRS E
B, KUK R R TR A T KA AR
b, KEEEARAE T E b BEERRE SRR ER
BN, KA NIRRT TGRS, IR
JERRAE . RMBLKME & G5 ) a-SZHER p-4T &
SEVRBE, RifR. MR MG s L, R
SRR SR [ KR B 1 U 5O T R R T I 45445
ST REATFRIK TR, 8 A A S EOR R
FER T ARG, —hsRdE w5 T
KARER TR R AR K

(1] 5 VR R KRR PR B LN IR FUt FE[0]. &
T SHI,2014,30(3):234-238
LV Fei, XU Zhou, CHENG Yun-hui. Progress on extraction
and application of rice bran protein [J]. Food and Machinery,
2014, 30(3): 234-238

[2] Han S W, Chee K M, Cho S J. Nutritional quality of rice bran
protein in comparison to animal and vegetable protein [J].
Food Chemistry, 2015, 172(3): 766-769

[3] Xia N, Wang J] M, Yang X Q, et al. Preparation and
characterization of protein from heat-stabilized rice bran
using hydrothermal cooking combined with amylase
pretreatment [J]. Journal of Food Engineering, 2012, 110(1):
95-101

[4]  EAE FRET, KA T HAE B KR B S50 5 Dl Rg it
JRAISZE]. B RH4,2015,36(7):13-18
WANG Chang-yuan, HAO Tian-shu, ZHANG Min. Effect of
dry heat treatment on structural and functional properties of
rice bran protein [J]. Food Science, 2015, 36(7): 13-18

(R%%2E 205 51)



