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Abstract

In this study, an antioxidant was extracted from Lonicera japonica and Sophora japonica L, which was optimized by using
the central composite design (CDD) model of response surface methodology (RSM). The response value of CDC model estab-
lishes the extraction yield and the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity. The extraction time, vol-
ume ratio of ethanol/ultrapure water, and extraction temperature were selected as quantitative factors. According to the result
of CDC, optimal extraction conditions of Lonicera japonica were as follows; the extraction time of 2.08 h, volume ratio of
ethanol/ultrapure water of 41.53 vol.%, and extraction temperature of 55.08 C. At these conditions the expected results in-
dicated that the yield and DPPH radical scavenging activity were estimated as 37.88 wt% and 40.37%, respectively. On the
other hand, optimal extraction conditions of Sophora japonica L. could be found as the extraction time of 2.13 h, volume
ratio of ethanol/ultrapure water of 62.89 vol.%, and temperature of 50.42 C. Under the conditions, the (possible) maximum
values of yield and DPPH radical scavenging activity were found as 35.43 wt% and 55.7%, respectively.
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Table 1. Experimental Data on Extraction Yield and DPPH of Lonicera japonica based on Central Composite Design in Solvent Extraction Process

Extraction conditions

Experimental data

No.
Time [h] EtOH [vol.%] Temp. [C] Yield [wt.%] DPPH [%]
1 2.50 50.00 50.00 35.53 39.06
2 1.16 40.00 55.00 36.12 38.63
3 2.50 50.00 60.00 35.59 38.38
4 2.00 40.00 46.59 34.37 37.61
5 2.00 56.82 55.00 35.54 37.94
6 2.00 40.00 55.00 37.29 40.29
7 1.50 50.00 50.00 35.42 37.85
8 2.50 30.00 50.00 35.26 38.39
9 2.84 40.00 55.00 36.63 39.58
10 1.50 30.00 60.00 35.49 38.73
11 1.50 50.00 60.00 35.17 38.25
12 2.00 40.00 55.000 37.42 40.33
13 2.50 30.00 60.00 34.37 37.42
14 1.50 30.00 50.00 35.46 38.69
15 2.00 40.00 55.00 37.35 40.41
16 2.00 40.00 55.00 37.41 40.52
17 2.00 40.00 63.41 35.41 38.44
18 2.00 23.18 55.00 33.29 36.18
19 2.00 40.00 55.00 37.46 40.27
20 2.00 40.00 55.00 37.18 40.35
39 - 44 39 44 39 - 44
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Figure 1. Extraction yield and DPPH radical

Extraction Time [h]

Ratio of Ethanol [vol.%]
(b) Sophora japonica
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Extraction Temperature [ C]

scavenging activity of antioxidant from the Lonicera japonica and Sophora japonica L.
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Figure 2. Response surface for yield of Lonicera japonica extract at
constant values as a function of time, ethanol concentration and
temperature.
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Figure 3. Response surface for DPPH radical scavenging activity of
the Lonicera japonica at constant values as a function of time, ethanol
concentration and temperature.
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Table 2. Experimental Data on Extraction Yield and DPPH of Flos Sophorae Immaturus based on Central Composite Design in Solvent Extraction

Process
N Extraction conditions Experimental data
0.
Time [h] EtOH [vol.%] Temp. [C] Yield [wt.%)] DPPH [%]
1 1.50 50.00 45.00 32.76 52.21
2 2.00 60.00 58.41 33.88 53.25
3 2.50 50.00 45.00 32.72 52.41
4 1.50 50.00 55.00 32.83 52.14
5 2.00 60.00 50.00 35.23 55.32
6 1.50 70.00 55.00 34.23 53.82
7 2.00 60.00 50.00 35.52 54.77
8 2.00 60.00 41.59 34.12 54.47
9 2.50 50.00 55.00 33.68 54.12
10 2.00 60.00 50.00 35.17 55.21
11 2.50 70.00 55.00 34.75 54.03
12 2.00 60.00 50.00 35.45 55.53
13 2.00 43.18 50.00 34.48 5491
14 2.84 60.00 50.00 34.77 54.99
15 2.00 60.00 50.00 3533 55.42
16 1.50 70.00 45.00 33.85 53.03
17 2.00 76.82 50.00 33.75 55.12
18 2.00 60.00 50.00 35.38 54.59
19 1.16 60.00 50.00 34.33 54.42
20 2.50 70.00 45.00 34.38 53.39
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Figure 4. Perturbation plot for the effect of variables on yield and DPPH radical scavenging activity from Lonicera japonica.
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Figure 8. Optimization graph of response surface for yield and DPPH radical scavenging activity of the Lonicera japonica.
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Figure 9. Optimization graph of response surface for yield and DPPH radical scavenging activity of the Sophora japonica L.
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