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The optimization of ultrasonic assisted extraction of pigment from peanut skin
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Abstract: Using the response surface method, the process conditions
of ultrasonic-asssisted extraction peanut red pigment from the
peanuts red skin was optimized. Based on the single factor experi-
ment, Plackett-Burman experiment design and the steepest ascent
experiment, with peanut red pigment comprehensive extraction effect
value as a response, using the response surface method studied the
factors and their interactions of peanuts red pigment extraction
effect, the prediction model was established. The results showed that
the optimun conditions for ultrasonic assisted extraction of peanut red
pigment are as follows: ethanol as solvent, ethanol concentration
68% , solid-liquid ratio 1 : 30 (g/mL), working at 55 “C for 27 min.
In this condition, we found that the extraction rate of peanut red pig-
ment 21. 6%, the color value 34.6, the Proanthocyanidins yield
17.77 mg/g, and the result is 24.65. Our empirical test results
showed that a successful response model of peanut red pigment was
established.
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Figure 1 Effect of different solvents on extraction rate

and color value for red pigment

173



E2EFEIH

T e AR BE A KGR T LML

T 20 ¢ N 130
. BEfEAR G DIREUCR
j=19] -
E 25
5z _\: <
ﬁ < 151 120 5 &
" o - =
T £z 115 EXR
@ = g =
RE 0 110 £
&z =
= 45
g
£ 5 0
&~ 1 2 3 4 5
ESnIE S
Solvent species
B2 BANREEERERELSRBRARY Y 0
Figure 2 Effects of solvents on the proanthocyanidins yield

and comprehensive extraction effect
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Effect of ultrasonic temperature on extraction rate

and color value for red pigment
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Figure 6 Effect of ultrasonic temperature on the proantho-
cyanidins yield and comprehensive extraction
effect
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Figure 3 Effect of ultrasonic time on extraction rate
and color value for red pigment
:‘;\n 2571 . T 127
. A EAEOR G e RIRECR
] {25
?I\t E 20+ 423 E E%
Bz 121 § &
g = g &
215t 119 2 &
= 417
g 10 ] 15
< 10 20 30 40 50
FRF i)
Time/min

B4 RBEFESRILEETTERGELSRBRARG YA
Figure 4 Effect of ultrasonic time on the proanthocyanidins

yield and comprehensive extraction effect
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Figure 7 Effect of ratio of material to liquid on extraction

rate and color value for red pigment
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Figure 9 Effect of solvent concentration on extraction
rate and color value for red pigment
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Table 2 PB experimental design and its results

WIS X, Xz Xs Xy Y $RIBOHCR B

1 1 1 1 —1 22.93
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9 1 1 —1 1 25.30
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Table 3 Experimental design and results of the

steepest ascent
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IK X, /min X/ %
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Table 5 Central composite design and the

corresponding responses

5 Xi Xy PR AE
1 0 —1.414 23.44
2 0 0 24.79
3 1.414 0 24.09
4 —1.414 0 23.13
5 0 1.414 22.73
6 0 0 25.34
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8 0 0 25.25
9 —1 1 22.34
10 0 0 25.03
11 —1 —1 23.87
12 1 1 23.42

13 1 —1 23.67
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Table 6 Central composite design model analysis

of variance
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