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Optimization of Corni fructus Extracts by Response Surface Methodology
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Abstract

Response surface methodology was used to monitor the characteristics of Corni fructus. A maximum electron
donating ability of 81.27% was obtained at 119.71 W of microwave power, 7.71% of ethanol concentration, and
4.21 min of extraction time. The maximum inhibitory effect on tyrosinase was 105.92% at 143.36 W of microwave
power, 58.19% ethanol concentration, and 6.71 min of extraction time. The maximum superoxide dismutase like
activity was 87.08% under the extraction conditions of 107.33 W of microwave power, 96.14% ethanol concen-
tration, and 31.49 min of extraction time. The total polyphenol content showed a maximum of 475.86 mg% at
140.29 W of microwave power, 27.44% ethanol concentration, and 58.69 min of extraction time. Based on the
superimposition of four-dimensional RSM data regarding the electron—-donating ability, inhibitory effect on ty-
rosinase, superoxide dismutase like activity, and total polyphenol content, the optimum ranges of extraction
conditions were found to be at 78 ~98 W of microwave power, 3~33% ethanol concentration, and 3.6~9 min
of extraction time.
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Table 1. Experimental data on electron donating ability, tyrosinase inhibition, SOD-like activity, polyphenol contents

Experiment Microwave Ethanol Time Electron donating Tyrosinase SOD-like Polyphenol
Number” power (watt) concentration (%) (min) ability (%) inhibition (%) activity (%) contents (mg%)
1 60 (-1) 25(-1) 3(-1) 94.35 91.32 37.11 183.45
2 60 (-1) 25 (-1) 7(1) 96.73 94.82 39.22 216.48
3 60 (-1) 75 (1) 3(-1) 95.80 30.99 4474 144.19
4 60 (-1) 75 (1) 7(1) 98.25 44.44 46.23 167.57
5 120 ( 1) 25 (-1) 3(-1) 85.46 85.98 40.46 209.19
6 120( 1) 25 (-1) 7(1) 89.08 102.85 42.66 241.54
7 120 1) 75 (1) 3(-1) 91.16 64.05 41.30 145.00
8 120 1) 75 (1) 7(1) 92.04 89.38 48.78 180.62
9 90 ( 0) 50 0) 5(0) 96.82 91.17 37.67 198.86
10 90 ( 0) 50 ( 0) 5(0) 97.12 91.99 4453 198.83
11 30 (-2) 50 ( 0) 5(0) 94.72 76.60 48.25 153.53
12 150 ( 2) 50 ( 0) 5(0) 86.07 94.76 37.55 216.44
13 90 ( 0) 0(-2) 5(0) 84.85 88.30 53.74 174.97
14 90 ( 0) 100 ( 2) 5(0) 83.02 51.61 48.22 88.26
15 90 ( 0) 50 ( 0) 1(-2) 88.80 59.27 45.25 161.42
16 90 ( 0) 50 ( 0) 9(2) 95.52 82.46 41.44 222.97

DThe number of experimental conditions by central composite design.
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Fig. 1. Response surface for electron donating ability in
pumpkin (Cucurbita moschata Duch.) extract at constant
values (electron donating ability: 94-95-96%) according to
ethanol concentration, extraction time and microwave power.
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Table 2. Polynomial equations calculated by RSM program for extraction conditions for Corni fructus

Response Second order polynomoal equations” R? Significance
o Yepa—68.737187+0.191667X, +0.48935X, + 4.113437Xs— 0.001826X,° +
Electron donating ability =) y05046% X, —0,005214X-2— 0.000687X,X; — 0.006675X:Xs— 0.300625K2 08987 0.0242
o Y11= 98.835625 — 0351833, — 1.0435X. + 10.709063X3— 0.001639X,
Tyrosinase inhibition +0.012552X X — 0.00865X:" + 0.052604X X3+ 0.046025X,X; — 1.419688x,2 09204 0.0091
o Ysop=60.13201 —0.184499X — 0.552622X,— 0.821 175X +0.000849X
SOD-ike activity — 0.00128X X2+ 0006839 +0.012667X Xs+ 0.013978K,X; — 0.019274X,> 09002 00071
_ , L 2
Polvphenol contents Yoo =57.470322+ 1.304332X, + 2.441031 X+ 6.286854X5— 0.004X, -

0.006157X, X — 0.027915X.% 4 0.024083X, X5 — 0.016470XX5 — 0.07225X 5>

DX microwave power (watt). Xo ethanol concentration (%). X3 extraction time (min).
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Fig. 2. Response surface for tyrosinase inhibition in pumpkin
(Cucurbita moschata Duch.) extract at constant values (tyro-
sinase inhibition: 105-115-125%) according to ethanol con—
centration, extraction time and microwave power.
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Fig. 3. Response surface for SOD-like activity in pumpkin
(Cucurbita moschata Duch.) extract at constant values (SOD-
like activity: 90-120-150%) according to ethanol concen-—
tration, extraction time and microwave power.
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Table 3. Predicted levels of extraction condition for the maximum responses of variables by the ridge analysis in Corni fructus

Response X,V X5 X3 Maximum Morphology
Electron donating ability 119.71 7.71 421 81.27 maximum
Tyrosinase inhibition 143.36 58.19 6.71 105.92 saddle point
SOD-like activity 107.03 96.14 31.49 87.08 saddle point
Polyphenol contens 140.29 27.44 58.69 475.86 maximum

Dy -
X1 microwave power (watt).

PX,: ethanol concentration (%).

X4 extraction time (min).
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Table 4. Regression analysis for regression model of physiochemical properties in extraction condition of Corni fructus

Extraction condidtions

F-ratio

Electron donating ablilty

Tyrosinase inhibition

SOD-like activity Polyphenol contens

Microwave power 8.27" 1847 32.34™ 37.117
Ethanol concentration 531" 3.06 293 17.80™
Extraction time 1.71 3.29 0.25 0.52

sk k

“Significant at 10% level, “significant at 5% level,

% Z9uE o A4 AdYASF RS 09708,
p<0.01 FFoA F2Ado] AG= A ofol wpg} 434 Wt
S Ho] Fig. 49} 7o) Veltth Table 304 ¢} o] o=
H AR HUHo=E vlo]aZo]B o qA] 140.29 waltt,
27.44%, FZA)7F 58,6949 FE =z wret
47536 mg%<] e BEATh ARl sl A9 vlo
A9 o)H ouAo] o&f B FFS Wty dHE T
o oM Ao 2 Y THTable 4). =F
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Fig. 4. Response surface for polyphenol contents in pumpkin
(Cucurbita moschata Duch.) extract at constant values (pol-
yphenol content: 250-400-550%) according to ethanol con-
centration, extraction time and microwave power.

significant at 1% level.

Fig. 5. Superimposed response surface for optimization of
electron donating ability (95%), polyphenol content (400%),
SOD-like activity (150%) and tyrosinase inhibition (105%)
of extract from pumpkin (Cucurbita moschata Duch.).

Table 5. Optimum extraction condition for maximum re-
sponses of electron donating ability, tyrosinase inhibition,
SOD-like activity and polyphenol content of Corni fructus
by superimposing their contour maps

Extraction condition

Range of optimum condition

Microwave power (watt) 78~98
Ethanol concentration (%) 3~33
Extraction time (min) 3.6~9
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