7SO AR VI =

201343 A1

doi:10.6041/j. issn. 1000-1298.2013. 03. 032

FEEBFBRKRARBRABESEIZMML

Z A FEMN OHZRN EAR' AFE M

(L ARIEA R B ah#Be, Ma/REE 1500305 2. 48 g 8 TR T 5 |42 Be, )7 510006)

S O T HE R KM W A IG5 5 7 b 76 DR 2% 0 M SR IR S W 4L A i, B9 T
B AR ORI 2500 40 55 T T 25 20 P RS DR 0 6 P OF 4 1 7 7 Db B 0 o R L R0 2 R e
K3 20% B IERIE 115°C BUFFRE B 120 o/ min B9HE I 26 1R, SEBRIOAHEZ B , 76 Ab BRI ] 21 min 48 7
W T W AFREE 72°C R 8.7 mL/g BB A PE T KRR 2 BB T 35 7. 18%

L@ S R BSE TE0M

hE 4 %S TS210.9; TS201. 1 X RKFRIZAG: A X E4FS: 1000-1298(2013)03-0174-06

Optimization of Extraction Technology of Rice Bran Polysaccharide by

Extrusion in Conjunction with Ultrasound
Li Jie' Luo Zhigang Sun Shukun'

(1. College of Food Science, Northeast Agricultural University, Harbin 150030, China
2. School of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510006, China)

Xiao Zhigang' Wang Limin'  Zhu Xiuging'

Abstract; With the aim to improve the yield of rice bran polysaccharide, the method of extrusion in
conjunction with ultrasound was used. On the basis of single factor experimental results, the combination
design of quadratic orthogonal rotation was adopted to analyze the conditions of extrusion process and
ultrasonic treatment condition, and then the mathematical model of ultrasonic treatment was constructed.
The test results show that the rice bran is acquired under the condition of moisture content 20% ,
extrusion temperature 115°C and screw speed 120 r/min, the yield of rice bran polysaccharide can reach
to 7. 18% under the optimized conditions of ultrasonic time 21 min, ultrasonic power 117 W, ultrasonic
temperature 72°C and liquid-solid ratio 8. 7 mL/g.
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Fig. 1  Effect of water content on polysaccharide yield
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Fig.2 Effect of screw speed on polysaccharide yield
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Fig.3 Effect of extrusion temperature on polysaccharide yield
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Tab.1 Factors and levels of orthogonal experiment
K — ,
YRS KR/ % BHERE/C AT E/rmin
1 20 95 100
2 25 105 120
3 30 115 140
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Tab.2 Arrangement and results of orthogonal experiment

E OISR A B c Y/ %
1 1 1 1 4.43
2 2 1 2 5.24
3 3 1 3 4.13
4 1 2 2 6.33
5 2 2 3 4.49
6 3 2 1 3.35
7 1 3 3 6.00
8 2 3 1 5.73
9 3 3 2 5.25
K, 16.76 13. 80 13.51
K, 15. 46 14.17 16. 82
K, 12.73 16.98 14. 62
k, 5.59 4. 60 4.50
ky 5.15 4.72 5.61
k, 4.24 5. 66 4.87
R 1.35 1.06 1.11
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Tab.3 Variance analysis of orthogonal experiment

FERWE AmE EHETHFM OB F P.>F
A 2 2. 820 1.410  3.72  0.2117
B 2 2.016 1.008  2.66  0.2431
% 2 1. 892 0.946  2.50  0.2259
2 2 0.757 0.379
Jui 8 7.486
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polysaccharide yield
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Fig.6  Effect of ultrasonic treatment power on

polysaccharide yield
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Fig.7 Effect of liquid-solid ratio on polysaccharide yield
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Tab.4 Factors and code levels of orthogonal rotatable

central composite design

b B[] RS e A TR B WORHLE
AF x,/min x, /W x5/ C x,/mLeg ™!
2 28 130 80 11
1 25 120 70 10
0 22 110 60 9
-1 19 100 50 8
-2 16 90 40 7
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Tab.5 Arrangements and results of orthogonal rotatable

central composite design

I F 5 X, X, X X, Y/ %
1 1 1 1 1 5.89
2 1 1 1 -1 6.42
3 1 1 -1 1 5.99
4 1 1 -1 -1 6. 10
5 1 -1 1 1 5.76
6 1 -1 1 -1 5.60
7 1 -1 -1 1 5.82
8 1 -1 -1 -1 5.54
9 -1 1 1 1 6.42
10 -1 1 1 -1 6.74
11 -1 1 -1 1 6.22
12 -1 1 -1 -1 6.77
13 -1 -1 1 1 5.92
14 -1 -1 1 -1 6.53
15 -1 -1 -1 1 5.96
16 -1 -1 -1 -1 6.93
17 2 0 0 0 5.76
18 -2 0 0 0 5.60
19 0 2 0 0 7.11
20 0 -2 0 0 6.01
21 0 0 2 0 7.46
22 0 0 -2 0 5.88
23 0 0 0 2 5.47
24 0 0 0 -2 6.05
25 0 0 0 0 7.31
26 0 0 0 0 7.24
27 0 0 0 0 7.10
28 0 0 0 0 6. 94
29 0 0 0 0 7.05
30 0 0 0 0 7.13
31 0 0 0 0 7. 15
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Y =6.478 499 10 - 0. 168 750 000X, +

0.195 416 667X, +0. 129 583 333X, —
0. 158 750 000X, +0. 140 625 000X, X, —

0.357 336 310X; - 0. 137 336 310X, —
0. 147 336 310X; —0. 337 336 310X
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Tab.6 Variance analysis of orthogonal experiment

% Al

e R ¥ior % F 18 b >F
B4 9  9.33428546  1.03714283 13.05 <0.000 1
W21 1.669 19196  0.079 48533
HE2Z 30 11.00347742
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Tab.7 Quadratic non-linear regression parameters

S8 I I 22 4 P 22 5 i

P, > ltl

#EE  6.478 499 101 0. 052 283 05 123.91 <0.000 1
X, -0.168 750 000 0.057 549 01 -2.93 0.008 0
X, 0. 195416 667 0.057 549 01 3.40 0.002 7
X5 0. 104 583 333 0.057 549 01 1.82 0.0835
X, -0.158 750 000 0.057 549 01 -2.76 0.0118

X, X, 0.140 625 000 0.070 482 86 2.00 0.0592
X7 -0.357336310 0.052722 11 -6.78 <0.000 1
X3 -0.137336310 0.052722 11 -2.60 0.0165
X3 -0.147 336310 0.052722 11 -2.79 0.0109
X;  -0.337336310 0.052722 11 -6.40 <0.000 1
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Tab.8 Comparison of actual value and predictive value

%
R F 5 SN IR TR X iR 2
1 6. 80 6.92 1.7
2 7.01 7.13 1.7
3 7.21 7.10 1.5
4 6.95 6. 84 1.6
5 6. 34 6.45 1.7
3 HERIE

T8 5o PR PR 2R R OE A2 G B B R Al B R A T
AR R B T2 B S KN 20% ,
XL 115°C SR FF 4% 3 120 x/min, 76 B JE Al [
P A R Ab S [E) 21 min B 7S DR 117 W 4k
FHIERE 72°C R 8.7 mL/g, LI A B 2 dAS R Ny
7.18% , S5 HOK R KM 2 15 28 2. 02% FIfL i
BRI 2522 2.76% S K H A AR RS
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