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Optimization of extraction technique of pigment
from Black Potato by response surface methodology
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Hexi Corridor Resources Utilization of Gansu Provinical University , Zhangye 734000, China )
Abstract: The optimum conditions for extraction pigment from Black Potato were determined by using response sur-
face method on the basis of ethanol concentration, reflux temperature, reflux time and ratio of solid to liquid four sin-
gle factor tests. The results showed that the optimal extraction condition was as follows: ethanol concentration
42.5% ,reflux temperature 47 °C ,reflux time 47.5 min, and ratio of solid to liquid 1 : 90. Under these conditions, the
measured absorbance of pigment was 0.413, compared with the predictive value of 0.416, the relative error was
0.726 %. The result also indicated it was feasible to adopt response surface methodology to optimize the extraction
condition.
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Table 1 Factors and levels of RSM
Xo MR E  XoMgEaE  XoRHR I X OEERE
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Code  temperature time liquad ratio  concentration

“CH (min) (g+mLY 0

-1 40 40 1:80 30

0 50 50 1:90 40

1 60 60 1:100 50
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Table 2 Effects of solvent on extraction result
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Solvent Methanol  Ethanol  Propanol Distilled water
W5 S i
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Table 3 Effects of solvent acidity
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Fig. 1 Effects of ethanol concentration on extraction
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Fig. 2 Reflux temperature on extraction
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Fig. 3 Effects of reflux time on extraction
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Fig. 4 Effects of solid to liquid ratio on extraction
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Table 4 Design of Box-behnken experiment and

response surface methodology

X MR X Mt m XoRHE L X, SRR

e .
(,{iz temllieefrf:ure I?f‘ilx llqgu(:lzid r:zio corEtel:tu;gion AR
“C) (min) (g+mL") 2!
1 0 -1 1 0 0.334
2 0 0 -1 1 0.371
3 -1 0 0 -1 0.325
4 -1 0 -1 0 0.353
5 0 1 1 0 0.291
6 0 1 -1 0 0.271
7 -1 0 0 1 0.373
8 0 0 0 0 0.414
9 1 0 0 1 0.335
10 0 -1 0 -1 0.395
11 1 0 -1 0 0.181
12 -1 0 1 0 0.359
13 0 -1 0 1 0.371
14 -1 -1 0 0 0.369
15 0 0 0 0 0.416
16 0 1 0 1 0.361
17 0 1 0 -1 0.329
18 0 0 1 1 0.359
19 1 -1 0 0 0.226
20 0 0 1 -1 0.355
21 0 0 -1 -1 0.315
22 1 1 0 0 0.163
23 1 0 1 0 0.201
24 0 -1 -1 0 0.398
25 0 0 0 0 0.414
26 1 0 0 -1 0.278
27 -1 1 0 0 0.361
28 0 0 0 0 0.414
29 0 0 0 0 0.417
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Table 5 Analysis of variance table

R CER AME M F . B
Source SS DF MS F Significance
Model 0.126 382 14  0.009 027 8.698 18 <C0.000 1 significant
X, 0.047 628 1 0.047 628 45.891 5 <C0.000 1 significant
X, 0.008 374 1 0.008 374 8.068 767 0.013 1
X,  8.33E-06 1 8.33E-06  0.008 03 0.929 9
X, 0.002 494 1 0.002 494  2.403 15 0.143 4
X; X, 0.000 756 1 0.000 756 0.728 677  0.407 7
X, X;  4.9E-05 1 4.9E-05 0.047 213 0.831 1
X, X, 2.02E-05 1 2.02E-05 0.019 512 0.890 9
X, X; 0.001 764 1 0.001 764 1.699 685 0.213 4
X, X, 0.000 784 1 0.000 784 0.755 416  0.399 4

X; X, 0.000 676 1
X,* 0.048 814 1
X,* 0.012345 1
X,* 0.01874 1

X,* 0.000 264 1
52 0.014 53 14
Residual
IR 0.014 522 10
Lack of fit
4= 8E-06 4
Pure error
A 0.140 912 28
Total

0.000 676 0.651 353  0.433 1
0.048 814 47.034 7 < 0.000 1 significant
0.012 345 11.894 61  0.003 9
0.018 74 18.056 62  0.000 8

0.000 264 0.2540 04  0.622 1
0.001 038

0.001 452 726.0875 < 0.0001 significant

0.000 002
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Fig. 5 Various factors on the Black Potato pigment extracting 3 d response surface plot
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Table 6 Result of verify experiment
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