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Table 1 Factors and levels of experiment
. . X X2 X3 Xa Xs
kil /mol* L°' /g mL™! /h /C /K
-2 0.1 1:5 1 20 1
-1 0.2 1:10 1.5 40 2
0 0.3 1:15 2 60 3
1 0.4 1:20 2.5 80 4
2 0.5 1:25 3 100 5
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Y = 1.331477 + 0.026250X 1 + 0.063750X > +
0.017083X5 + 0.552917X4 +  0.093750X s
0.007727X1 - 0.055625X 1 X» - 0.075625X X 3
0.066875X 1 X4 — 0.055625X X5 — 0.042727X3
0.011875X2X s + 0.021875X2X4 - 0.061875X X s
0.062727X3 - 0.060625X:X4 — 0.081875X:Xs +
0.069773X i + 0.059375X4Xs — 0.085227X3

AL Rl 7 B U7 ZE BT R = 0.9152,F =
(R°/20)/[ (1= R*/11] = 2.84,P = 0.0395, [A|)- )5
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Table 2 Structured matrices and experiment results

i X X2 X3 Xa Xs Y/%
1 1. 000 1. 000 1. 000 1. 000 1. 000 1.64
2 1. 000 1. 000 1.000 - 1.000 - 1.000 0.69
3 1. 000 1.000 - 1.000 1.000 - 1.000 1.89
4 1. 000 1.000 - 1.000 - 1.000 1.000 0.51
5 1.000 - 1.000 1.000 1.000 - 1.000 1.64
6 1.000 - 1.000 1.000 - 1.000 1.000 0.51
7 1.000 - 1.000 - 1.000 1.000 1. 000 2.58
8 1.000 - 1.000 - 1.000 - 1.000 - 1.000 0.46
9 - 1.000 1.000 1. 000 1.000 - 1.000 2.14
10 - 1.000 1.000 1.000 - 1.000 1.000 0.63
11 - 1.000 1.000 - 1.000 1.000 1. 000 2.17
12 - 1.000 1.000 - 1.000 - 1.000 - 1.000 0.35
13 - 1.000 - 1.000 1.000 1. 000 1. 000 2,11
14 - 1.000 - 1.000 1.000 - 1.000 - 1.000 0.51
15 - 1.000 - 1.000 - 1.000 1.000 - 1.000 1.54
16 - 1.000 - 1.000 - 1.000 - 1.000 1.000 0.45
17 2.000  0.000  0.000  0.000  0.000 1.57
18 - 2.000 0.000 0.000 0.000  0.000 0.95
19 0.000  2.000  0.000 0.000  0.000 1.29
20 0.000 -2.000 0.000 0.000  0.000 0.95
21 0.000  0.000 2.000  0.000  0.000 1.10
22 0.000  0.000 - 2.000 0.000  0.000 0.98
23 0.000  0.000  0.000  2.000  0.000 2.05
24 0.000  0.000  0.000 - 2.000 0.000 1.09
25 0.000  0.000  0.000  0.000  2.000 1.23
26 0.000  0.000  0.000 0.000 -2.000 0.67
27 0.000  0.000  0.000  0.000  0.000 1.39
28 0.000  0.000  0.000  0.000  0.000 1.51
29 0.000  0.000  0.000  0.000  0.000 1.50
30 0.000  0.000  0.000  0.000  0.000 1.36
31 0.000  0.000  0.000  0.000  0.000 1.62
32 0.000  0.000  0.000  0.000  0.000 1.36
33 0.000  0.000  0.000  0.000  0.000 1.14
34 0.000  0.000  0.000  0.000  0.000 1.04
35 0.000  0.000  0.000  0.000  0.000 1.48
36 0.000  0.000  0.000  0.000  0.000 1.26
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Table 3 Analyze of partial regression coefficient significance

T T L
1 1.26716 0. 08382 15.12 < 0.0001

X1 1 0.02625 0. 08025 0.33 0. 7497
X2 1 0. 06375 0. 08025 0.79 0. 4438
X3 1 0.01708 0. 08025 0.21 0. 8353
x4 1 0.55292 0. 08025 6. 89 < 0.0001
x5 1 0. 09375 0. 08025 1.17 0.2674
X1 1 - 0.00773  0.07259 - 0.11 0.9171
X2 1 - 0.05563 0.09829 - 0.57 0. 5828
X3 1 - 0.07563 0.09829 - 0.77 0. 4579
X 14 1 - 0.06688 0.09829 - 0.68 0.5103
X5 1 - 0.05562 0.09829 - 0.57 0. 5828
X2 1 - 0.04273  0.07259 - 0.59 0. 5680
X 1 - 0.01187 0.09829 - 0.12 0. 9060
X024 1 0.02188 0. 09829 0.22 0. 8280
x25 1 - 0.06188 0.09829 - 0.63 0.5419
X33 1 - 0.06273  0.07259 - 0.86 0. 4060
X34 1 - 0.06063 0.09829 - 0.62 0. 5499
X35 1 - 0.08187 0.09829 - 0.83 0. 4226
X a4 1 0. 06977 0.07259 0. 96 0. 3571
X 45 1 0.05938 0. 09829 0. 60 0. 5580
x55 1 - 0.08523 0.07259 - 1.17 0. 2652
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Table 4 Estimated yield values and effect sizes of five factors and levels

[A 5 -2 -1 0 1 2 Al

Yi 1. 2481 1.2975 1.3315 1. 3500 1.3531 MAX(X1= - 1.5790) = 1.2708
Y2 1. 0331 1.2250 1.3315 1.3525 1.2881 MAX(X1= 1.4203) = 1.3358
Y3 1. 0464 1.2517 1.3315 1.2858 1.1147 MAX(X1= - 0.4147) = 1.2984
Vs 0. 5047 0. 8483 1.3314 1.9542 2.7164 MAX(X1= 2) = 2.7164

Ys 0. 8031 1.1525 1.3315 1. 3400 1.1781 MAX(X1= - 1.7114) = 1.2423
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Table 5 Results of validation experiment

Rl BRLE R JRBGEIE  JRMcE R

/mol * L™ /g mL™! /h /C /K /%

1 0.10 1:20 1.8 100 4 3.24
2 0.10 1:20 1.5 100 5 3.32
3 0.12 1:18 1.8 100 5 3.20
4 0. 14 1:18 1.5 100 5 312
5 0. 14 1:20 1.5 100 4 3.17
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Optimization of acid extraction of polysaccharides from rapeseed meal
Liu Beibei, Li Xiaoding, Tan Zhenglin, Wu Moucheng™
(College of Food Science and Technology. Huazhong A gricultural University, Wuhan 430070, China)
Abstract: The quadratic orthogonal rotation design with five factors was used to study the effect of acid concen—
tration, the ratio of liquid to solid, time, temperature and extracting times on the vield of polysaccharides by acid
extraction from rapeseed meal. Functional models of yield to five factors were established by RSREG software in
SAS8.0. Results show that the regression equation is significant, and the mathematical model for the simulation
is presented; the effect order of five factors on yield is as follows: temperature> extracting times> time> the
ratio of liquid to solid> acid concentration. The optimum technical conditions are as follows: rapeseed meal is
marinated with 18~ 22 times of 0. 10~ 0. 14 mol/L HCI at 100°C for 1.4~ 1.8 h, extracting times are 4~ 5. The
yield of soluble polysaccharides by acid extraction from rapeseed meal is over 3. 1% under these conditions.
Key words: rapeseed meal polysaccharides; acid extraction; orthogonal rotation design; mathematical model;

yield efficiency analysis



