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Extraction Optimization of Pectin from Sweet Orange Peels Using Response Surface Methodology
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Abstract To obtain the optima process conditions for the extraction of pectin from sweet orange peels, the effects of material-
to-liquid ratio, extraction temperature, length of extraction and pH on pectin yield were investigated by single factor method and
based on this, a 3-factor, 3-level Box-Behnken experimenta design coupled with response surface methodology was employed to
optimize extraction temperature, length of extraction and pH. Theresults showed that pectin yield increased with decreasng pH and
increasng temperature and length of extraction and materia-to-liquid ratio had positive correation with pectin yield. The optimum
values of extraction temperature, length of extraction time and pH weredeterminedtobe 90 , 1.3 hand 1.1, respectively.
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Table 1 Factors and levels in the Box-Behnken experimental design
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Fig.1 Effect of material-to-liquid ratio on pectin yield
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Fig.2 Effect of length of extraction time on pectin yield
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Fig.4 Effect of pH on pectin yield
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Table 2 Box-Behnken experimental design matrix and corresponding

experimental results of pectin yield

1%

X1 X2 Xz
1 1 1 0 0.51
2 1 1 0 0.46
3 1 0 1 0.46
4 1 0 1 0.56
5 0 1 1 0.71
6 0 1 1 1.14
7 0 1 1 0.56
8 0 1 1 1.28
9 0 0 0 1.00
10 0 0 0 1.16
11 0 0 0 0.54
12 0 0 0 0.35
13 0 0 0 0.54
14 1 1 0 0.64
15 1 1 0 0.59
16 1 0 1 0.49
17 1 0 1 0.36
3
0.5995
P 0.0001
R? 0.9893
X1X3
X2 X322
3

Table 3 Analysis of variances for the developed response surface

quadratic model

F P
9 13447 01494 718701 00001  **
X 1 00064 00064 30441 0.1238
Xe 1 00490 00490 236128 0.0019 N
Xs 1 07913 07913 380.6946 00001  **
XiXe 1 00005 00005 02395  0.6448
XX 1 00240 00240 115450 0.0116 i
XoX 1 00044 00044 21055 0.1918
X 1 00625 00625 300377 0.0009 N
X2 1 00018 00018 08693  0.3846
X2 1 04182 04182 2010978 00001  **
3 00146 00021 071 05995
4 00050 0.0017
16 0.0096
x. (P 0.05) xx. (P 0.01)
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Fig.5 Response surface plots showing the pairwise interactive effects
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