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Optimization for Ultrasonic-assisted Extraction of Melanoidin from Vinasse
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Abstract

material, single factor test, Plackett-Burman design( PB) , the steepest ascent method and Box-Behnken design ( BB) was used to establish

(College of Food Science and Engineering, Shandong Agricultural University, Tai’ an,
[ Objective ] The ultrasonic-assisted extraction technology of melanoidin from vinasse was optimized. [ Method ] With vinasse as raw

the optimal processing. [ Result ] The optimal conditions were as followed: ultrasonic treatment of 23 min, ultrasonic treatment temperature
55 °C, pH 1.0, ratio of material and liquor 1:29 (mg: mL) , ultrasound power 540 W and particle diameter 270 pm. The extraction rate is

66.92% . [ Conclusion] The study can lay a foundation for development and application of melanoidin.
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Table 1 Factor and code of PB test
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Code (X)) Ultrasound pH Solid- (X5)
Ultrasound (X3) liquid Grain
. . temperature . .
tlme// min °C ratio size // pm
-1 20 55 1 1:22 380
0 30 60 2 1:25 270
40 65 3 1:28 250

K Minitab1S Zffxt 2 2 i g gt Ryt A 1] 375 # A
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Table 2 The results of PB test

R % Factor ‘% EX qzé_
Test No. X X X X X Extraction
I § } 4 5 rate // %
! -1 I I -1 -1 59.98
2 -1 1 1 -1 61.44
3 1 1 -1 -1 1 60.21
4 -1 1 1 1 -1 61.38
3 -1 1 1 1 61.01
6 1 1 1 -1 1 58.81
7 1 1 -1 1 -1 60.33
8 -1 1 -1 1 1 61.81
9 -1 -1 -1 1 1 62.80
10 -1 - 1 -1 1 60.78
1 -1 -1 -1 -1 61.68
12 -1 -1 -1 -1 -1 62.34
13 0 0 0 0 0 61.15
14 0 0 0 0 0 62.59
5 0 0 0 0 0 61.92
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Table 3 Significance analysis of partial regression coefficients and in-

fluencing factors

5 B RN R
.0 Coefficient T P

Ttem Effect Coefficient

standard error
“H 1+ Constant — 78.587 8 0.2028 387.53 <0.001
X, -1.7645 -0.8323 0.202 8 -4.35 0. 002
X, -1.3645 -0.6823 0.202 8 -3.36 0.010
X, -1.3255 -0.6627 0.202 8 -3.27 0.011
X, 1.1812  0.590 6 0.202 8 2.91 0. 020
X; -0.4388 -0.2194 0.202 8 -1.08 0.311
Ct Pt — 1.175 6 0.453 5 2.59 0.032
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Table 4 Steepest ascent design and results
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Code (X)) Ultrasound pH Solid- (X5)
Ultrasound ) - tur (X3) liquid Extraction
time // min emperature ratio yield // %

0 30 60 2.0 1:25 61.76

1 27 58 1.7 1:26 62.11

2 24 56 1.4 1:27 63.02

3 21 54 1.1 1:28 65.99

4 18 52 0.8 1:29 64.25

5 15 50 0.5 1:30 64.73
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Table 5 Code and factor design of BB test

K% Factor
Code (X)) Ultrasound pH Solid-li u;d
Ultrasound temperature (X3) Al q
time // min C ratio
-1 17 51 0.8 1:27
0 21 54 1.1 1:28
25 57 1.4 1:29
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Table 6 BB design and corresponding experimental results

K1 £ Factor .
e R T s
Test (x)  (x) pH (x) e
No. Ultrasound  Ultrasound () Solid-liquid %
time temperature ratio

1 -1 -1 0 0 63.20
2 -1 1 0 0 64. 66
3 1 -1 0 0 64.82
4 1 1 0 0 65.05
5 0 0 -1 -1 63.91
6 0 0 -1 1 66. 56
7 0 0 1 -1 64.30
8 0 0 1 1 65.05
9 -1 0 0 -1 64.15
10 -1 0 0 1 64.48
11 1 0 0 -1 64.69
12 1 0 0 1 66.74
13 0 -1 -1 0 63.68
14 0 -1 1 0 64.50
15 0 1 -1 0 65.26
16 0 1 1 0 65.33
17 -1 0 -1 0 63.17
18 -1 0 1 0 64.21
19 1 0 -1 0 65.28
20 1 0 1 0 64.40
21 0 -1 0 -1 62.91
22 0 -1 0 1 64.78
23 0 1 0 -1 64.08
24 0 1 0 1 66.01
25 0 0 0 0 66. 50
26 0 0 0 0 66.33
27 0 0 0 0 66.29
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Table 1 Effects of row spacing treatments on the cane leaves yield of

Guangshu 87

2 AN it ht
Row spacing Plot yield Converted yield
cm kg kg/hm’
75 98.0 9 187.5
80 102.0 9562.5
85 113.0 10 593.8
90 127.0 11 906.3
95 135.0 12 656.3

F2 AEZEEAAENTE 87 HEFSHHM
Table 2 Effects of row spacing treatments on the fresh tuberous roots

yield of Guangshu 87

i ANt Bt
Row spacing Plot yield Converted yield
cm kg kg/hm’

75 313.0 29 343.8
80 346.0 32437.5

85 356.0 33375.0
90 372.0 34 875.0
95 344.0 32 250.0
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