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1. Degree of esterification
2. High-Methoxyl Pectin
3. Low-Methoxyl Pectin
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Table 1 Levels and values for independent variables

Variables Assigned code and true values for variables

-1 0 +1

Power (watt) (X1) 400 500 600
Time (min) (X2) 1 25 4
pH (X3) 1 2 3
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5 Cb;’;:.,.,\ Olekily 3 .l 0355 (g lsbas ks pH
Vield (%) = 5.80 + 1.00¥, + 252K, = 237, + 0.207 + 1.051F + 0.251F + 0,654, X, + 0.45%, X,
- 2804, X;
DE (9) = 25.36 - 2435, + 4301, - 0341, ~ 09017 - L03IZ + 00488 - 2021, , - 0401,
- 0274, X;

Table 2 Levels of variables (time, pH and power) and the related responses for
extraction yield and degree of esterification

Runs Independent variables Measured responses Estimated responses
Power Time pH Production Degree of Production Degree of
(watt) (min) yield (%)  esterification (%)  yield (%) esterification (%)
1 400 1 2 54 19.44 5.07 19.64
2 600 1 2 5.6 18.36 577 18.83
3 400 4 2 9 32.94 8.82 32.46
4 600 4 2 11.8 23.76 12.12 22.55
5 400 2.5 1 8 27 8.07 27.06
6 600 2.5 1 9.6 23.22 9.17 23.02
7 400 2.5 3 2 27 242 27.20
8 600 2.5 3 54 21.60 532 21.53
9 500 1 1 4.8 20.52 5.05 20.25
10 500 4 1 15.6 29.16 15.70 29.56
11 500 1 3 6 20.52 5.90 20.11
12 500 4 3 5.6 28.08 535 28.35
13 500 2.5 2 52 24.84 5.80 25.56
14 500 2.5 2 6.2 25.92 5.80 25.56
15 500 2.5 2 6 25.92 5.80 25.56
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Table 3 Analysis Variance (ANOVA) results for extraction yield and degree of esterification

Source ]ﬁirgslgf Sum of squares Mean of squares F value P value
A) Extraction Yield
Regression 9 152.074 16.897 62.58 0.000
Linearity 3 104.130 34.71 128.56 0.000
Second order 3 14.084 4.69 17.39 0.004
Cross-effects 3 33.86 11.29 41.80 0.001
Residual error 5 1.35 0.27
Not fitted 3 0.79 0.26 0.94 0.552
Net error 2 0.56 0.28
Total 14 153.424
r 0.9912
Adjusted-R® 0.9754
B) Degree of esterification
Regression 9 226.082 25.12 67.13 0.000
Linearity 3 202.152 67.38 180.06 0.000
Second order 3 6.58 2.19 5.86 0.043
Cross-effects 3 17.35 5.78 15.45 0.006
Residual error 5 1.87 0.37
Not fitted 3 1.09 0.36 0.94 0.553
Net error 2 0.77 0.38
Total 14 22795
2 0.9918
Adjusted-R’ 0.9770
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Fig 1 The effect of independent variables on extraction yield and esterification degree for pectin
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Table 4 Emulsification activity and emulsion stability 0il/0.5% v/w pectin solution

emulsion stability Emulsification activity
2 day 1 day Storage time
23 4 23 4 23 Temperature (C)
66.1 77.6 66.7 77.8 38.0 Pectin
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In the present study the response surface methodology (RSM) and BOX-Behnken design were used to
optimize the microwave-assisted extraction of pectin from peas(Pisum sativum L.) pod as a new source.
The effect of some variables such as microwave power, time of irradiation and pH on some
physicochemical and functional properties of extracted pectin i.e. galacturonic acid content, degree of
esterification, emulsifying properties, stability of emulsion and behavior of FT-IR spectra were
investigated.The results showed that the extraction yield was between 2-15.6%. Moreover, the extraction
yield at optimum extraction conditions (microwave power of 600 W, extraction time of 4 min and pH of
1.0) was 17.1%.The result was obtained under optimized experimental conditions in triplicate and the
mean values (16.93 + 0.43) obtained from real experiments, demonstrated the validation of the optimized
conditions. Degree of esterification (DE) valuesfor pectin ranged from 18.36 and 32.94 and it was 23%
under optimum condition. The galacturonic acid content and emulsion activity of the extracted pectin
under optimal conditions also were 69.23 + 1.432% and 38%, respectively. In addition, the stability of
pectin-stabilized emulsion was good at 4°C and 23°C.
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