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Effect of Microwave Treatment on Structural and
Functional Properties of Rice Bran Protein
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Abstract : Effect of microwave treatment on structural and functional properties of rice bran protein was investigated in
this study. Results showed that with the increasing of microwave intensity,the content of a-helix and B-sheet decreased
firstly and then increased , while the changing tendency of random structure was opposite, B-turn structure generally de-
creased. The content of trans-gauche-trans and gauche-gauche-gauche vibration mode both increased firstly and then de-
creased while the content of gauche-gauche-trans vibration mode decreased firstly and then increased with the increasing
of microwave intensity. In addition, microwave treatment showed little impact on the distribution state of tyrosine. Howev-
er, tryptophan tend to “exposure” under low microwave intensity but “buried” under higher intensity. The solubility, e-
mulsification , emulsification stability ,foaming ability of microwave treated rice bran protein increased ,but decreased un-
der high intensity.
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Fig. 1 Raman spectra of rice bran protein under different

conditions
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Table 1  Secondary structure of rice bran protein fitted by amide I
a- IR RS 1Y B &L B AL bk R i)
a-helix B-sheet B-turn Unordered structure

RBP 21.43 +0.01° 37.14 +0.04° 16.67 +0. 02° 24.76 +0.01*
W-1 17.00 £0.03° 37.00 +0. 02° 18.00 +0.01° 28.00 +0.00°
W2 16.85 £0.02° 36.83 £0.01¢ 18.17 +0.05° 28.15 £0.02¢
Ww-3 16.79 +0.01" 35.71 +0.01* 17.14 +0.04" 30.36 +0.02°
w4 16.97 +0.02¢ 35.96 £0.02" 17.87 £0.02¢ 29.21 £0.03"
W-5 18.91 +0. 02" 32.69 £0.02" 18.75 +0.02¢ 29.66 +0.03"

7 : & H Duncan’ s multiple range test J5 3047, [Al— 3 AR FhEFR R E R B (P <0.05)

Note : Analyzed by Duncan’s multiple range test method ,same column with different letters indicates significant difference (P <0.05).
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Table 2 Ratio of the intensity of the Fermi-resonance doublet of

tyrosine and the number of exposed and the buried

tyrosines per molecules

756 em’ BRI AR VAR b ER A K
2 IR AR A BT R B ) 2 Ak, A
AT, V2 R B AR AT r 2 i B 28 Tl iple A 3 S A B
A d A A1, Li-Chan BFFTHE H (020 RRAF X7 2 5
IR 5 OB IR A G, 0 2B AH X v 2 i E [
AT L R T Ha O T B g A7 o (R Bl A5 T D) %
A — 251 K €0 G0 IR A X 2 i B 5 P R A AR
kS a2 R i 3G K 2 R T T R oK
MR R TR A B K PR AR S 5 | A Y o
2.1.3 BRI AEEEG BRI Z A
8942 % 5 AT

500 ~550 em™ ¥4 [ P9I ARG REAES .
TREEAEA AR S X B SO R B hr 2 A RS AT T

Teso/Taso Now Ni‘ AL, 41 500 ~510 em™ 4bH gauche-gauche-gauche
o Niuried Nexpos
1.04
. \ ; ~1.02
RBP 1.00 £0.00 * 0.31 £0.00* 0.69 £0.00* =1.00
=0.98
W-1 1.03 +0.01 * 0.29 £0.01*  0.71 £0.01* #0.96
%0'94
W2 1.02£0.02°  0.30£0.01*  0.70 £0.03* 509
, , ‘ #o:8
W-3 1.04 £0.01* 0.28 +0.01* 0.72 £0.01* 0.86
w4 1.03 £0.01 * 0.29 £0.01* 0.71 £0.01°
W-5 1.02£0.02°  0.30£0.01"  0.70 £0.03° B2 RiKAEx SR ERERRm
Fig.2  Effect of microwave treatment on tryptophan side
chain environment
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Fig. 3 The decomposition of the components of rice bran protein in the ranges of 490-560 cm™
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Fig. 4 Effects of microwave treatment on the conformation of

the S-S bonds of rice bran protein
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Fig. 6  Effects of microwave treatment on emulsion of rice

bran protein
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of rice bran protein
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bran protein
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Fig. 9 Effects of microwave treatment on foamation stability

of rice bran protein
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