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ABSTRACT Objective: To optimize the extraction of pectin from citrus peel as an agricultural waste by simultaneous hydrolysis
with hydrochloric acid. Methods: The optimized extracting conditions were determined by single-factor and orthogonal test with absor-
bance and pectin yield as evaluation index. The effects of key factors includin g extraction time, temperature, pH value, alcohol amount
and ratio of solid to liquid on the extraction rate of pectin were explored by orthogonal experimental design, respectively. Results: The
optimal extraction conditions for extracting pectin from citrus peel were extraction time 2 hour, temperature80C, solid-to-liquid ratio
(g/mL) 1:15, pH 1.5, 70% ethanol amount. Under the optimal extraction conditions, the predicted maximum yield of pectin was 11.82%.
Conclusion: Each tested physical and chemical index of obtained pectin reached or even exceeded the requirements of the national stan-
dards.
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Table 1 Effect of pH value on extraction
pH value 1 1.5 2.0 2.5 3.0
Pectin extraction rate% 10.14 8.03 4.25 1.72 1.01
Galacturonic acid content % 27.05 27.71 28.53 15.82 16.04
2
Table 2 Effect of hydrolyzing time on extraction
Hydrolyzing time(h) 0.5 1.0 1.5 2.0 2.5
Pectin extraction rate% 4.53 4.26 5.01 5.17 5.62
Galacturonic acid content % 38.23 37.47 39.61 41.82 40.26
225 N N 100°C
3 o
N N 60°C~100°C o
3
Table 3 Effect of temperature on pectin extraction rate
Hydrolyzing temperature(C) 60 70 80 90 100
Pectin extraction rate% 4.75 5.04 5.30 6.01 6.54
Galacturonic acid content % 31.23 37.51 37.38 39.63 38.21
2.3 1:1 5
2.3.1
° N N 80%
- 2.4
232 N N pH
pH o . %
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Table 4 Effects of ethanol amount on deposition
Ethanol amount % 60 70 80 90 100
Pectin extraction rate% 2.54 2.71 3.17 3.25 3.098
Galacturonic acid content % 24.1 24.6 26.5 272 26.4
5
Table 5 Factors and their coded levels of orthogonal experiment design
A C B g/ml C pH D h E %
Factors
Temperature Solid-to-liquid ratio pH value Extraction time Ethanol amount
1 90 1:5 1.0 1.0 60
2 80 1:10 1.5 1.5 70
3 70 1:15 2.0 2.0 80
4 60 1:20 2.5 2.5 90
6
Table 6 Orthogonal array design and corresponding experimental results
No. A B C D E Pectin yield %
1 1 1 1 1 1 8.7
2 1 2 2 2 2 9.8
3 1 3 3 3 3 10.9
4 1 4 4 4 4 10.0
5 2 1 2 3 4 10.7
6 2 2 1 4 3 10.5
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7 2 3 1 2 11.6
8 2 4 2 1 10.1
9 3 1 4 2 10.2
10 3 2 3 1 10.5
11 3 3 2 4 9.5
12 3 4 1 3 10.9
13 4 1 2 3 9.7
14 4 2 1 4 8.6
15 4 3 4 1 9.1
16 4 4 3 2 9.0
K1 39.4 393 37.7 39.8 38.4
K2 429 39.4 40.5 39.1 40.6
K3 41.1 41.1 39.8 41.1 42.0
K4 36.4 40.0 31.8 39.8 38.8

R 6.5 1.8 8.7 2.0 3.6

7
Table 7 Indexes of pectin in citrus peel
(%) (%) (%) (%)
Index Pectin yield Galacturonic acid Ash Moisture
Pectin 11.82 65.31 12.81 6.42
QB2484-2000 = 65 <5 <8
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