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Response surface methodology for optimizing process of surfactant/
microwave-assisted extraction pectin of Malus micromalus Makino

LIU Hui-jin,DU Fang-yan" ,GAO Li-guo,DAI Shuai

(College of Chemistry and Chemical Engineering, Yulin University, Yulin 719000, China)

Abstract: The effect of Sodium dodecyl! sulfate (SDS) concentration, extraction temperature, extraction time and

extraction solventvolume on the extraction process of Pectin Sodium dodecyl sulfate (SDS) as theextractant from

Malus micromalus Makino with the microwave-assisted extraction technology were investigated systemati- cally in

this paper. The extraction parameters were optimized by the response surface methodology. The optimum

conditions were as follows ; SDS concentration was 0.8% , extraction temperature was 50°C, the volume of extraction

solvent used per gram dried Malus micromalus Makino was 15mL, extraction time was 14min, extraction pH value

was 2.0.Repeated extraction for two times and the extraction rate was up to 16.1%.The predictionvalues of the fitted

quadratic regressionmodelwell agreedwith the experimental values.

Key words; surfactant; response surface methodology; microwave — assisted extraction; extraction pectin; Malus

micromalus Makino
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Table 1  Levels and factors of the Box—Behnken design
SEN
K i c
-1 1.8 12 1:10
0 2.0 14 1:15
1 22 16 1:20
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1.2 y=0.0115x+0.0204
R*=0.9993
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Fig.1 Egression curve of galaturonic acid
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Fig.3 Effect of extraction time on the yield of pectin
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Table 2 Program and test results of response surface analysis

"
S AGH B CREIL g
1 0 0 0 16.3
2 0 -1 1 13.9
3 0 -1 -1 14.7
4 0 0 0 16.2
5 1 1 0 14.9
6 0 1 -1 14.5
7 0 0 0 16.2
8 0 0 0 16
9 0 0 0 16.1
10 1 -1 0 14.5
11 -1 1 0 14.3
12 -1 -1 0 13.7
13 -1 0 -1 14.1
14 1 0 1 14.6
15 -1 0 1 14.1
16 0 -1 15.3
17 0 1 1 15.4
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Fig.7 Response surface plot of R, between A and B
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Table 3 Analysis of variance for regression Model

5 2K T H B ¥7 FAg p>F
Model 12.64 9 1.40 63.65 <0.0001
A 1.20 1 1.20 54.43 0.0002
B 0.66 1 0.66 29.36 0.0009
C 0.045 1 0.045 2.04 0.1964
AB 1.000E-002 1 1.000E-002 0.45 0.5225
AC 0.12 1 0.12 5.55 0.0506
BC 0.72 1 0.72 32.73 0.0007
A? 3.84 1 3.84 173.99 <0.0001
B 3.08 1 3.08 139.46 <0.0001
c? 1.95 1 1.95 88.21 <0.0001
sk 0.15 7 0.022
= ) 35 0.10 3 0.034 2.63 0.1868
a2 0.052 4 0.013
R2E 12.8 16

218 o1z



@ésﬂﬁl’&l

’ 050 ==
© 0 A00 -1.0p

BI8 Ry =(A,C)HymR ]
Fig.8 Response surface plot of R, between A and C
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Fig.9 Response surface plot of R; between B and C
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