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Study on optimization of water extraction conditions of chlorogenic acid
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Abstract. The water extraction of chlorogenic acid was studied by using Robusta green coffee beans from
Vietnam as raw material. Main factors(the ratio of material to water,extraction temperature, pH, extraction time)
influencing the extraction of chlorogenic acid were studied by single factor experiments,and further the
response surface method was used to optimize conditions for the extraction of chlorogenic acid. Optimized
conditions for the extraction of chlorogenic acid was obtained :the ratio of material to water 1:20, extraction
temperature 81 °C,pH3.6, extraction time 60 min. The extraction ratio of chlorogenic acid was 3.27%.
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Table 1  Factors and levels of response surface method (RSM)
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Fig.1 Effect of ratio of material to solvent on extraction rate
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Fig.2 Effect of temperature on extraction rate
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Fig.3 Effect of extraction time on extraction rate
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Fig.4 Effect of pH on extraction rate
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Table 2 Results of response surface method (RSM)

S X X X3 Y FEHASE (%)
1 0 0 0 3.29
2 -1 1 0 2.95
3 -1 0 1 3.02
4 1 0 -1 3.03
5 0 1 2.99
6 1 1 0 2.92
7 0 -1 -1 3.05
8 0 0 0 3.33
9 1 -1 0 3.00
10 0 0 0 3.24
11 0 -1 1 3.03
12 0 0 0 3.31
13 -1 -1 0 2.78
14 0 1 -1 3.01
15 0 1 3.03
16 0 0 0 3.30
17 -1 0 -1 2.89
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Table 3 Variance analyses for the regression mode
ZE TR TR H Y15 F{H P
AR 780 33 4.194E-005 8 5.243E-006 35.11 <0.0001 ok
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X3 1.013E-007 1 1.013E-007 0.68 0.4341
XiXa 1.563E-006 1 1.563E-006 10.46 0.0120 *
XiXs 4.225E-007 1 4.225E-007 2.83 0.1310
X2 1.761E-005 1 1.761E-005 117.93 <0.0001 ok
X2 1.319E-005 1 1.319E-005 88.35 <0.0001 ok
X3 3.962E-006 1 3.962E-006 26.53 0.0009 ok
k22 1.195E-006 8 1.493E-007
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Fig.5 The response surface of temperature and time on
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