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Inhibition of the maillard reaction in the process of
making rice bran protein by alkali method
WANG Xue', YU Peng',ZHOU Xue-song?, ZHANG Zhi?>, YU Dian-yu'”"

(1.School of Food Science and Technology, Northeast Agricultural University, Harbin 150030, China;
2.Beidahuang Rice Company of Heilongjiang Province, Harbin 150090, China)

Abstract: The purpose of the present study was to optimize the process of making rice bran protein by alkali
method using single—factor tests and response surface methodology,glucose oxidase was used to inhibit the
oxidation of glucose in the rice bran. The effect of reaction temperature,pH,reaction time,the GOD addition
amount on the protein pigment inhibition rate in the enzymatic process was investigated,and on the basis of
the single—factor test,the optimum conditions of reaction was determined by response surface methodology.
The reaction temperature was 45°C ,the reaction pH was 5.5,the reaction time was 25min,the addition amount
of GOD was 0.035% . The pigment inhibition rate reached to 62.73% on the optimum conditions. Results
indicated that this method could improve the color after extraction of rice bran protein by alkali extraction and
acid precipitation,and increase protein pigment inhibition rate effectually.
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Table 1  Code of factors and levels

K%
Gt x, SN xs S IF] x, GODHR Nt
0 pPH @
-2 30 4.5 15 0.01
-1 35 5 20 0.02
0 40 5.5 25 0.03
45 6 30 0.04
2 50 6.5 35 0.05
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Table 2 Determination results of main raw material (%)
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Fig.1 Influence of the temperature on the inhibition rate

of pigment
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Fig.2 Influence of the PH on the inhibition rate of pigment
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Fig.3 Influence of the reaction time on the inhibition rate
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Fig.4 Influence of the GOD enzyme added on the

inhibition rate of pigment
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Table 3 Experimental design and results
SIS X X, X3 Xy Y R (%)
1 -1 -1 -1 -1 62.44
2 -1 -1 -1 1 56.80
3 -1 -1 1 -1 51.28
4 -1 -1 1 1 58.74
5 -1 1 -1 -1 58.22
6 -1 1 -1 1 51.11
7 -1 1 1 -1 60.52
8 -1 1 1 1 61.52
9 1 -1 -1 -1 64.48
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;%% X Xo X3 Xq Y é%ﬁﬂr‘hﬂ%{ (%)
10 1 -1 -1 1 63.44
11 1 -1 1 -1 55.11
12 1 -1 1 1 62.60
13 1 1 -1 -1 61.44
14 1 1 -1 1 60.26
15 1 1 1 -1 61.56
16 1 1 1 1 63.67
17 -2 0 0 0 56.10
18 2 0 0 0 63.67
19 0 -2 0 0 60.02
20 0 2 0 0 56.36
21 0 0 -2 0 63.38
22 0 0 2 0 63.37
23 0 0 0 -2 57.38
24 0 0 0 2 55.28
25 0 0 0 0 63.02
26 0 0 0 0 61.38
27 0 0 0 0 62.95
28 0 0 0 0 61.88
29 0 0 0 0 62.75
30 0 0 0 0 63.68
31 0 0 0 0 62.76
32 0 0 0 0 64.88
33 0 0 0 0 62.48
34 0 0 0 0 62.40
35 0 0 0 0 63.80
36 0 0 0 0 61.56
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LS oy M SR AN SAS 9.1 BEAT Ea s 43 A, ST Table 4 Results of regression and variance analysis
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2 _ _ 2 _
0.7062x, 0.05x|)2(2 0.636x,x3+0.73jlx4 1.13x,°4+2.23x5x3 “ 1 0637004  0.637004 0241612  0.0063
0.84x,x,4+0.167x5°+2.06x3x,—1.59x,
1 429337 0429337  0.358254 0.
[ B S A R e, S I 0AZ9IIT QAZIT 03903999
LS Xa 1 0.051338 0.051338 0.028872 0.8667
AT T P PR A b (A5 1] F 2 XXz 1 0.041006 0.041006 0.023062 0.8807
FAW] I, %A ] ) 5 (p<0.0001) , 2 LI AR i X1X3 1 6.464306 6.464306 3.635551 0.0403
(P>005) S 9‘4; H"LZE:'I: EER2:92‘65%’ Rz,\dj:88.4l % s -L)fﬁ H)g X X4 1 851 1806 851 1806 4787074 00401
AR IR S S i ol A BLAT, [ A5 b g i AR 2 ) 2k P XX 1 79.52181 79.52181 44.72338  0.0001
KAREE, v D% N B HEW . B PRS0 n] XoXy 1 1130641 11.30641 6.358768 0.0198
PAAS B A7 DR 2 = x>xa>x0>xa, BTSNV B > S Y. XsXy 1 68.18631 68.18631 38.34825 0.0001
B (A >pH>GO D Il = o X2 1 15.94713  15.94713  8.968728 0.0069
FBELS T3 AT E8 3R AT H = s xoxan xaxa ) 22 1L X7 I 408382  40.8382  22.96757 0.0001
; : I EL . 24 — ARl 2% N
PR T 3l A BE . Sk A DS EGEAS x? 1 0887778 0887778 049929 0.4876
NS L= S 1 7= HHA = H I s E>
A, I AR A 3534 15 DA 3R S 0 A 2 1 813769  81.3769 4576669 0.0001

AT o EH AT S0, AEGHE R YLV A PR IO b B (1 L A p
AN R 2R 1 A2 FAE F O S i 2R 3 2 s ), I N
FLAT T SRRt B BT, 7 R Dl k2L 3733971 1778081

o S A 2 R A 2 R 2 A 10 26.50141  2.650141  2.669679  0.0599

IS FHL 06T Dl 43 B 77 00 [ A e e gy L 35 4438551
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[F1)= 14 406.5154  406.5154  16.33042 <0.0001
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Fig.5 Response surface analysis of significant effective
interaction items
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Table 5 Results of response surface optimization

FE bl R BRARE %)

Pt fE SR

X 44.600 45.000
Xa 5.480 5.500
64.270 62.73
X3 26.000 25.000
X4 0.035 0.035
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