Y@ RP RS oy

Journal of China Pharmaceutical University 2011,42(6) :573 -577 573

N Rz TSR AR AL IR IS R L B E M T E R
5 EE O #,EFE

(P E 2RI 25 TREZME A, B9t 210009)

H OE ORI G R0 G A H IR, AR F R &£ 0 T E A7, B A Design-Expert7. 0 %t 547
A%, %3 Box-Benhnken W 204 B, 5F 454 SAS A3 34 B R BGRMRAL € AR T E 5t FR Iy & 441 W 4RI
%41 °C AR % B ) 23 min AR 9.4 mL/g  TERE 97% 424240 B, £t T E R EN A 83.27, B
ISE LR RACKH T RIFR I EZ EM A 86. 7, 5IRM LU, Bk, KA e i i @ kR IF 2] 69 T 7 ot
B — 5 R R R MR

FEFE RAERIGHMOEE; AN AR S EE; T R4

hESKE TS201.2 XHEARIRAE A XE|ZHES 1000 -5048(2011)06 — 0573 05

Optimization of ultrasound-assisted extraction capsicum red pigment from

Capsicum frutescens L. via response surface methodology

YUE Long, QIN Yan, WANG Zhi-xiang "
Department of Pharmaceutical Engineering, China Pharmaceutical University, Nanjing 210009, China

Abstract

Benhnken center-united experiment design to evaluate the color value of capsicum red pigment in this paper. By

Ultrasound extraction of capsicum red pigment from Capsicum frutescens L. was carried out by Box-

Microsoft SAS the optimal conditions of ultrasound power (441 W), extraction temperature (41 °C), extraction
time (23 min), the ratio of solid to liquid (9.4 ml./g), concentration of ethanol (97%) and particle size (40
mesh) were obtained. The calculated value of color value of capsicum red pigment was 83. 27, which was not
much lower than the experimental datum of 86. 7. So the optimal condition obtained by response surface metho-

dology can be used in the process of extraction of capsicum red pigment with practical value.
Key words ultrasound-assisted extraction; capsicum red pigment; color value; response surface methodology;

process; optimization
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Table 1 Variables and their levels used for Box-Benhnken

Levels
Independent variables
-1 0 1
X, , Ultrasound power/W 200 400 600
X, , Temperature/°C 25 35 45
X; , Time/min 20 25 30
X, ,Ratio of solid to liquid/(mL/g) 9 10 11
Xs , Concentration of ethanol/% 90 95 100
X , Particle size/mesh 20 40 60
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Figure 1 Effect of interaction between ultrasound power and temperature on color value of capsicum red pigment
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Figure 2  Effect of interaction between temperature and ratio of solid to liquid on color value of capsicum red pigment
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Figure 3  Effect of interaction between time and concentration of ethanol on color value of capsicum red pigment
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Figure 4 Effect of interaction between time and particle size on color value of capsicum red pigment
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Figure 5 Effect of interaction between ratio of solid to liquid and concentration of ethanol on color value of capsicum red pigment
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Table 2 Ridge analysis of the quadratic polynomial regression model
Radius of code Dependent value X, X, X5 Xy Xs X¢

0.0 72.67 0 0 0 0 0 0
0.1 73.84 0.046 7 0.042 8 0.046 5 -0.030 1 0.053 8 0. 005 4
0.2 74. 85 0.087 3 0.094 8 0.082 2 -0.076 4 0.103 5 0. 009 4
0.3 75.76 0.118 8 0.156 8 0.094 0 -0.1389 0.1520 0. 008 5
0.4 76. 62 0. 140 8 0.224 5 0.071 6 -0.210 1 0.201 2 0. 000 2
0.5 77.51 0.156 4 0.290 4 0.023 7 -0.279 6 0.249 5 -0.013 8
0.6 78.47 0.168 5 0.3517 -0.036 1 -0.343 8 0.295 7 -0.0302
0.7 79.51 0.178 9 0.409 1 -0. 100 4 -0.403 4 0.3399 -0.047 6
0.8 80. 66 0.1882 0.463 6 -0.166 5 -0.459 8 0.382 4 -0.065 4
0.9 81.91 0.197 0 0.516 0 -0.2332 -0.513 8 0.423 9 -0.083 2
1.0 83.27 0.2053 0.566 9 -0.300 1 -0.566 1 0.464 4 -0.101 0
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