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Optimization by Orthogonal Array Design of Extraction of Chlorogenic Acid from Burdock Root Peels

LIN Chun-mei, ZHOU Ming-qian

(College of Food Science and Technology, Huaihai Institute of Technology, Lianyungang 222005, China)

Abstract: Objective: To optimize extraction process of chlorogenic acid in burdock root peels by cellulose methods.
Methods: The effects of enzyme dosage, material-liquid ratio, extraction temperature, extraction duration and extraction pH
on the yield of chlorogenic acid from burdock root peels by single factor and orthogonal tests were explored. Results: The
optimal extraction process included cellulose addition amount of 4 mL, extraction temperature of 60 C, extraction time of

1.5 h, extraction pH 6.0, and material-liquid ratio of 1:20. Under the optimal extraction conditions, the maximum yield of

chlorogenic acid was 1.45%.
Key words: burdock; chlorogenic acid; extraction
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Fig.1  Effect of cellulase addition amount on extraction rate of
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Fig.2  Effect of extraction temperature on extraction rate of chlorogenic acid
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Fig.3  Effect of enzymolysis time on extraction rate of chlorogenic acid
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Fig.4  Effect of pH on extraction rate of chlorogenic acid
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Fig.5  Effect of material-liquid ratio on extraction rate of chlorogenic acid
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Table2  Results of orthogonal tests
s ALTYEZE i
1 1 1 1 1 1 0.381
2 1 2 2 2 2 0.611
3 1 3 3 3 3 0.590
4 1 4 4 4 4 0.659
5 2 1 2 3 4 0.628
6 2 2 1 4 3 0.455
7 2 3 4 1 2 0.473
8 2 4 3 2 1 0.448
9 3 1 3 4 2 1.22
10 3 2 4 3 1 0.96
11 3 3 1 2 4 0.895
12 3 4 2 1 3 0.867
13 4 1 4 2 3 0.998
14 4 2 3 1 4 1.15
15 4 3 2 4 1 1.26
16 4 4 1 3 2 131
k 0.560 0.807 0760  0.718  0.762
k, 0.501 0.794 0.841  0.738  0.904
k, 0.985 0.804 0.852  0.872  0.728
k, 1.179 0.821 0772 0.899  0.833
R 0.678 0.027 0.092  0.181 0.176
r3 HEMHEK
Table3 Analysis of variance for the extraction rate of chlorogenic acid
SES Wz A Fi P W
IR 1.301 3 1301.0000 2.41Xx10™  *
Bty L R 0.001 3 1.000 0.42
it it b 1) 0.026 3 26.000 3.42X10° *
pH 0.101 3 101.000 3.58X10"  *
BHE L 0.073 3 73.000  3.55X107 *
R 0.00 3

T+ F0=9.280 3 Fyy=29.500 ; % 25585 (P < 0.05).
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