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Optimization on protein extraction from walnut dregs
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Abstract: Using orthogonally rotational combination design, alkali
extraction and acid precipitation was proposed for extraction of pro-
tein from walnut dregs. The optimal preparation conditions of the
protein were as follows: extracting pH 9. 0, extracting time
124 min, extracting temperature 53 °C and solid-liquid ratio 1 : 22
(m : V). Under the conditions, the yield of protein was (67. 94 +
0.05) %, and its isoelectric point was pH 5.0 .
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BT IR AEM L GE L 1. 3. 633 th A A 3
SYHL7 45 15 mL 19 FIE W L 1 mol/L iy HCL 3w 84 7k &
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Figure 1 Ettects of pH values on protein deposition rate
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Figure 2 Ettects of different extraction time on protein yield
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Figure 3 Ettects of different extraction temperature

on protein yield
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Figure 4 Ettects of different extraction solid-liquid ratio

on protein yield
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Figure 5 Ettects of different extraction pH

on protein yield
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Factors and code levels of quadratic orthogonal

Table 1

rotation combination design

K Xy $EHAT ] /min X, 42 BURE/C Xs BHR L Gn 2 V)

—1.6818 95 47 1:12
—1 105 50 1:15
0 120 55 1:20
1 135 60 1:25
1.681 8 145 63 1:28

K2 ZREXRFAGRARBER
Table 2 The test results of quadratic orthogonalrotation

combination design

¥ X, Xo X RIUR/ %
1 1 1 1 67.8
2 1 1 —1 66. 1
3 1 —1 1 66. 4
4 1 —1 —1 64.2
5 —1 1 1 64. 4
6 —1 1 —1 62.4
7 —1 —1 1 63.7
8 —1 —1 —1 62.6
9 —1.681 8 0 0 63.9
10 1.681 8 0 0 64.2
11 0 —1.6818 0 66. 2
12 0 1.681 8 0 66. 4
13 0 0 —1.681 8 65.8
14 0 0 1.681 8 67.7
15 0 0 0 68.3
16 0 0 0 67.9
17 0 0 0 68.1
18 0 0 0 65.5
19 0 0 0 67.8
20 0 0 0 68. 2
21 0 0 0 68.1
22 0 0 0 67.7
23 0 0 0 67.9
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Table 3 Variance analysis of test results

TRRW CEIAM AmE By A% W F  PE

Xi 10. 377 1 1 10.3771  0.634 9 8.780 2 0.0110

X 1.252 8 1 1.2528 0.274 6 1.060 0 0.322 0
X3 7.611 3 1 7.6113 0.5756 6.440 1 024 8
Xt 34.815 6 1 34.8156 —0.8330 29.458 2 000 1
X3 7.450 2 1 7.450 2 —0.5715 6

0

0
.3038 0.026 1

X 4,390 4 1 4.390 4 —0.471 4 3.7148 0

0

Xi Xp 0.980 0 1 0.9800  0.244 9 0.829 2
Xi X3 0. 080 0 1 0.0800 0.0720 0.067 7 0.798 8

.390 3 F;=6.253 04 0.004 7
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Table 4 The probability distribution of values

of each variable

Xy $R I ] X, PRI JE X BHEE 1L

W B e SR ) BiE

—1.6818 0 0. 000 0 0 0. 000 0 0 0. 000 0
—1 0 0. 000 0 6 0.3158 1 0.052 6
0 10 0.526 3 7 0.368 4 6 0.3158
1 9 0.473 7 6 0.3158 6 0.3158

JIEE s 0.474 0 0. 000 0 0.794 0

B 15 0.115 0 0.182 0 0.182 0
95 % FFIX ] 0.249~0.698 —0.357~0.357 0.437~1.151

P S 124~130 53~57 1:22~1:26
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130 min, FEHCE BE ly 53 ~57 CLoBI ML 1 22~1 ¢ 26
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