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Effects of Acid Extraction Parameters on Properties of Pectin from Pomelo Peel

LIN Xiao-feng® XU Chen? XU Jian-zhong®* XIA Jin-mei?
(1. Department of Chemical and Biochemical Engineering, College of Chemistry and Chemical Engineering, Xiamen University, Xiamen
361005, China 2. Key Laboratory of Marine Biogenetic Resources, Third Institute of Oceanography, State Oceanic Administration,
Xiamen 361005, China)

Abstract The effects of process parameters such as temperature, solid/liquid ratio, extraction time and pH for pectin extraction

from Guanxi honey pomelo peel with dilute hydrochloric acid on degree of esterification (DE), viscosity-average molecular mass

and gdacturonic acid content of pectin wereinvestigated using an L o(3) orthogonal array design. The resultsshowed that the process

parameters had little effect on pectin DH, remarkable effect on galacturonic acid content, and the largest effect on viscosity-

average molecular mass. The 9 orthogonal array runsresulted in aDH of 63.5% 63.8%, agalacturonic acid content of 74.2%
88.5% and aviscosity-average molecular weight of 101 202 ku.
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Fig.1 Structure of pectin
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Table1l Orthogonal array design layout
/ (mL/g) /min pH
1 85 25 45 1.0
2 85 30 60 15
3 85 35 75 2.0
4 e 25 60 2.0
5 e 30 75 1.0
6 e 35 45 15
7 95 25 75 15
8 95 30 45 2.0
9 95 35 60 1.0
132 (degree of esterification DE) (1

19 0.500g 250mL
100mL
0.1mol/L(C4)
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Table2 DE values of the 9 orthogonal array runs

1 2 3 4 5 6 7 8 9

DE/% 63.6 63.6 63.7 63.8 635 637 63.7 638 635 637
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Fig.2 Hugginsand Kraemer curves of the second orthogonal array run
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Table3 Orthogonal array design experimental results for

viscosity-aver age molecular mass

/ (mL/g) /min  pH /ku
1 85 25 45 1.0 164
2 85 30 60 15 186
3 85 35 75 2.0 179
4 90 25 60 2.0 200
5 0 30 75 1.0 124
6 0 35 45 15 183
7 95 25 75 15 158
8 95 30 45 2.0 202
9 95 35 60 1.0 101
ka 176 174 183 130
ke 169 170 162 176
ka 153 154 153 194
R 23 20 29 64
200
190 /
S 180
ERRN
160
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140
130 1
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Fig.3 Single-factor effects of various process parameterson
viscosity-aver age molecular mass
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Table4 Orthogonal array design experimental resultsfor galacturonic acid content

/ (mL/g) /min pH 1/% 2% 3/% 1%
1 85 25 45 1.0 86.6 87.1 83.1 85.6
2 85 30 60 15 86.0 85.6 88.3 86.6
3 85 35 75 2.0 75.0 77.3 78.2 76.8
4 0 25 60 2.0 745 75.2 76.7 75.5
5 0 30 75 1.0 89.1 87.8 88.7 88.5
6 0 35 45 15 83.2 835 81.4 82.7
7 95 25 75 15 86.7 84.4 87.4 86.2
8 95 30 45 2.0 75.4 4.2 72.9 74.2
9 95 35 60 1.0 87.7 87.4 85.6 86.9
K1 747.2 7417 7274 783.1 N 27
N
K2 740.0 747.9 746.9 766.5 T lei 2228.9
Ks 741.6 739.3 754.7 679.4
K:?/9 62038.4 61118.7 5758786.98 68133.99 x TIN 826
K229 60850.7 62156.952 61978.94 65272.1 C TJN 183999.82
N
Ka?9 61113.9 60728.5 4663277.76 51283.11 S 3 x* C 77697
Q (Ki*#K2%Ks?)/9 184003 184004.256 184043.7 184689.2
S Q C 3.164 4.433 43.854 689.372 S S S S S S 36148
0 200mg/L R2  0.9998
pH 2.0 15 10
5 4
25¢ F =F Fozo
2.0 y=0.01167x+0.152 Foor F Fon)
15
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Fig.4 Galacturonic acid standard curve ( 85 95
25 35mL/g 45 75min pH1
2) (DE )
1 9
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Table5 Varianceanalysisfor galacturonic acid content with various 32
processpar ameter s 100 200ku pH
F
3.16425 2 1.58 0.79
4.432895 2 222 1.10 pH pH
43.85375 2 21.93 10.92 *x
pH 689.3715 2 344.69 171.64 *x 33
36.14773 18 2.01
74.2% 88.5% pH
Fozeis 1.50 Foowzisy 6.01 . P 0.01
4 pH
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