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Optimization of microwave-assisted extraction of curcumin from
turmeric by response surface methodology
WANG Li-na, LI Jian-zhu,LIU Cai—qin"

(College of Biology and Environment Engineering, Zhejiang Shuren University, Hangzhou 310015)

Abstract: The optimization of extraction technology of curcumin from turmeric with microwave —assisted method
was examined by curcumin yield,using ethanol as extracting solvent based on response surface methodology.
Results showed that the optimum microwave extraction parameters were:solid— liquid ratio of 1:43,microwave
power for 540W,microwave treatment time for 30s and solvent 73% ethanol solution. Under these conditions,
curcumin yield was 0.2045%.
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Table 1  The coded and uncoded values of factors in

Plackett—Burman design
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Table 2 Levels of variables used in the

Central Composite design
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Fig.1 The standard curve of curcumin
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Table 3 The design and results of Plackett—Burman design
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;E’@’%‘ X1 X2 X3 X4 %ﬁii)
1 -1 -1 1 1 0.183
2 -1 -1 1 -1 0.199
3 1 1 -1 -1 0.206
4 1 -1 1 -1 0.200
5 -1 1 1 -1 0.212
6 1 -1 1 1 0.201
7 -1 0 -1 -1 0.212
8 1 -1 -1 -1 0.204
9 -1 -1 -1 -1 0.183
10 1 -1 -1 1 0.208
11 -1 0 -1 1 0.177
12 1 0 1 -1 0.214
13 1 0 -1 1 0.201
14 1 0 1 1 0.191
15 -1 -1 -1 1 0.187
16 -1 1 1 1 0.180
17 0 0 0 0 0.203
18 0 0 0 0 0.204
19 0 0 0 0 0.205
20 0 0 0 0 0.204
21 0 0 0 0 0.204
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Table 4 Main effects of all factors
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Table 5 Experimental designs and the results of

central composite design

LI X X4 En e300
1 0 0 0.204
2 0 0 0.204
3 +1 -1 0.196
4 -1 -1 0.184
5 0 -1.414 0.192
6 0 0 0.203
7 +1 +1 0.195
8 0 +1.414 0.181
9 -1.414 0 0.173
10 0 0 0.204
11 1.414 0 0.189
12 0 0 0.204
13 -1 +1 0.172

TEx=(X=40) /15: x,= (X~75)/15.
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Table 6 Regression coefficients and their significances from

the results of CCD

ZH (ERANL! PRAEM TR Pr>IT]

e 0.203800 0.001053 <0.0001
X 0.007204 0.000833 <0.0001
X4 -0.003570 0.000833 0.0036
X2 -0.010652 0.000893 <0.0001
XaXi 0.002750 0.001177 0.0522
X, -0.007901 0.000893 <0.0001
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Table 7 Analysis of variance (ANOVA) for the model

Bl BEE WM RERER® P Prob>F

2 2 0.00051 0.3087  46.63 <0.0001
FJi 2 0.001089 0.6501  98.21 <0.0001
TH 1 0.000030250  0.0181 5.46  <0.0001
Py 0.001636 0.9768  59.03 <0.0001
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Fig.2 The response surface plot of solid-liquid ratio and

ethanol concentration to scavenging abilities of curcumin yield
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