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Preliminary study on microwave-assisted extraction and free radical-scavenging
activity of chlorogenic acid in honeysuckle

LI Yong-Xia, SUN Xiao-Li, HE Hong-Fang, DU Li-Juan, LI Man-Xiu’
(Department of Chemistry, Xinzhou Teachers University, Xinzhou 034000, China)

ABSTRACT: Objective To optimize the conditions of the microwave-assisted extraction, and to study the free
radical-scavenging activity of chlorogenic acid from honeysuckle. Method The extraction yield of chlorogenic acid
was investigated, and the effects of ethanol concentration, solid-liquid ratio, extraction time and microwave power on
extraction efficiency were analyzed. The optimum conditions of extraction were obtained by the orthogonal
experiment design. Scavenging effect of different substances on total DPPH- free radicals were determined. Results
The optimum extracting conditions of chlorogenic acid from honeysuckle were as follows: ethanol concentration was
55%, solid-liquid ratio was 1:40, extraction time was 2 min and microwave power was 520 W. Chlorogenic acid in
honeysuckle had good antioxidant activity. Conclusion The optimize conditions of the microwave-assisted extraction
of chlorogenic acid from honeysuckle can provide some reference for the exploitation and application of chlorogenic acid.
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Fig. 2 Effect of solid-liquid ratio on extraction efficiency (n=3)
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Fig. 4 Effect of microwave power on extraction efficiency (n=3)
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Tablel Theorthogonal test scheme

(chlorogenic acid)
3 3

1.0x10"~1.9x10> mol/L

(%) (min) (%)
1 35 1:30 70
2 55 1:40 80
3 75 1:50 90
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Table2 Theresultsof orthogonal test
A (%) B c (min) D (%) A (%)
1 35 1:30 1 70 0.453 6.5
2 35 1:40 2 80 0.483 7.0
3 35 1:50 3 90 0.475 6.8
4 55 1:30 2 90 0.482 6.9
5 55 1:40 3 70 0.494 7.1
6 55 1:50 1 80 0.504 7.3
7 75 1:30 3 80 0.464 6.7
8 75 1:40 1 90 0.479 6.9
9 75 1:50 2 70 0.476 6.9
Ky 1.411 1.399 1.436 1.424
Ko 1.480 1.456 1.442 1.451
Ks 1.420 1.456 1.433 1.436
K 0.470 0.466 0.479 0.475
2 0.493 0.485 0.481 0.484
3 0.473 0.485 0.478 0.479
D 0.023 0.019 0.003 0.009
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Fig. 5 Analysisof the results by multiple regression
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Table3 Determination of total freeradical clearancerate of quercetin and chlorogenic acid by DPPH-

(10°° mol/L) Aszo (%) I cs0(107° mol/L)
o ) 0.437
0.01 0.401 8.24
0.02 0.363 16.93
0.03 0.304 30.43 0.0497
0.04 0.268 38.67
0.05 0.217 50.34
0.06 0.161 63.16
o ) 0.437
0.19 0.395 9.61
0.38 0.358 18.08
0.58 0.323 26.09 0.932
0.67 0.306 29.98
0.96 0.212 51.49
1.92 0.102 76.66
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