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Abstract In order to optimize the conditions for extracting leaf proteins in Sesbania cannabina single factor
tests orthogonal experimental design variance analysis and multiple comparisons were applied to study the ef—
fects of different factors and optimize the parameters. Results showed that the five affecting factors for protein
yield rank from strong to weak as extraction temperature extraction time material/solvent ratio NaCl concen—
tration and pH. The optimal extraction conditions were material/solvent ratio 1 : 20 g/mL.  pH 8 NaCl con-
centration 2 % extracting time 120 min and extraction temperature 60 °C. The yield of protein under the optimal

conditions was 40.02 mg/g.
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10 mg BSA
100 mL 0.1 mg/mL
o 6 0.1 mg/mL
0.0.2.04.0.6.0.8.1 mL 1.0.8.0.6.
0.4.0.2.0 mL, 3mL G-250
o 2 min 595 nm
sl X y
y=8.533 1x-0.008 0
R?*=0.991 4 0.01 mg/mL~
0.1 mg/mL o
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lg
1 30 g/mL pH 6 NaCl
4%  50C 30.
60.90.120.150.180 min, 6 000 r/min
10 min 1 mL
3mL 595 nm
1 mL
1.32 pH
lg
1:30 g/mlL pH 2.4.6.8,
10,12 NaCl 4 % 50 C
90 min, 6 000 r/min
10 min 1 mL
1.33
lg

1:10.1:20.1:30.1:40.1:50 g/mL

pH 6 NaCl
4% 50C 90 min, 6000 r/min
10 min 1 mL
1.34
lg
1:30 g/mL pH 6 NaCl
4 % 30.40.50.60.70.80 C
90 min, 6 000 r/min
10 min 1 mL
1.3.5
lg
1:30 g/mL pH 6 NaCl
1%.2 %3 %4 %.5 %6 %
50 C 90 min, 6 000 r/min
10 min 1 mL
1.3.6
pH N 5
Ly 4°
6
1 °
1
Table 1 Factors and levels of orthogonal test
Amin/ Bpl Lg/mL/ D"c/ E/%
1 90 4 1:20 30 2
2 120 6 1:30 40 3
3 150 8 1:40 50 4
4 180 10 1:50 60 5
1.3.7
SPSS 13.0
Duncan
P<0.05 .
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1 o
1
90 min
28.98 mg/g
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Fig.1 Effects of extraction time on extraction yield of Sesbania leaf Fig.3 Effects of material-to-liquid on extraction yield of Sesbania

proteins leaf proteins
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Fig.2 Effects of pH on extraction yield of Sesbania leaf proteins 4
2 pH 50 °C
pH=6 32.51 mg/g 30.35 mg/g.
pH o
pH 120]
pH 30 C~60 C,
N 17 2.1.5
N 5 o
s pH 4~10, 5 1 %~5 %
2.1.3 5 %
3 o 34.68 mg/g 5%
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35.12 mg/g
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Fig.5 Effects of the concentration of NaCl on extraction yield of

Sesbania leaf proteins
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Table2 L, 4° orthogonal design arrangement and experimental
results
A ' / B pH C /D /" E Y /
min g/mL C 1% me/e
1 90 4 1:20 30 2 27.07
2 90 6 1:30 40 3 28.63
3 90 8 1:40 50 4 31.85
4 90 10 1:50 60 5 31.99
5 120 4 1:30 50 5 34.77
6 120 6 1:20 60 4 37.05
7 120 8 1:50 30 3 35.51
8 120 10 1:40 40 2 30.51
9 150 4 1:40 60 3 37.23
10 150 6 1:50 50 2 38.35
11 150 8 1:20 40 5 29.79
12 150 10 1:30 30 4 30.79
13 180 4 1:50 40 4 33.78
14 180 6 1:40 30 5 28.68
15 180 8 1:30 60 2 35.75
16 180 10 1:20 50 3 32.02
ki 29.88 33.21 31.48 3051 3292
k, 3446  33.18 32.49 30.68  33.35
ks 34.04 3322 32.07 3425 3337
ks 3256 31.33 3491 3551 31.31
R 4.16 1.89 2.42 4.99 2.04
2 R
D>A>C>
E>B > > > >pH

k ABiCD.E;

222
5
One—Way ANOVA 3.

3

Table 3 Variance analysis of orthogonal experiments

F

A 403.757 3 134.586 3.328 0.021*
3 720.246 92 40.437

B 41.200 3 13.733  0.309  0.818
4 082.803 92 44.378

C 266.137 3 88.712 2.116  0.104
3 857.866 92 41.933

D 529.065 3 176.355 4.513  0.005*
3594.937 92 39.075

E 46.573 3 15.524 0350  0.789

4 077.430 92 44.320

* P<0.05 .
3 A D
B.C E
pH . 4
Duncan A D
4(7
4 A D

Table 4 Multiple comparisons of proteins extraction yield at

different levels of factor A and D

A, 34.46 a
A; 34.04 a
Ay 32.56 ab
A, 29.88 b
Dy 35.51 a
D; 34.25 ab
D, 30.68 b
Dy 30.51 b
P<0.05 .
4 A A
A A Ay
A, D, D, D,

D, D o

B.C E
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o B3\C] E]
A;B:CiD.E, 1:20 g/ml. .
pH 8.NaCl 2 % .60 °C 120 min
6
40.02 mg/g.
3
N pH
1:20 g/ml .pH 8.NaCl 2 %
60 °C 120 min.
40.02 mg/g,
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