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Abstract

Various functional and useful components in Portulaca oleracea were extracted with ethanol and the optimum
solvent conditions were set by monitoring of response surface methodology(RSM). A central composite design
for optimization was applied to investigate the effects of the three independent variables of extraction temperature,
ethanol concentration, and extraction time, on dependent variables including total phenolics, electron-donating
ability, brown clolor and total flavonoids of Portulaca oleracea. The content of total phenol was essentially
unaffected by extraction time or extraction temperature, but it was highly influenced by ethanol concentration.
The maximum total phenol content was 31.70mg/mL obtained at 45.84% of ethanol concentration, 79.66 C, and
after 2.67hr of extraction. Electron-donating ability (EDA) was affected by ethanol concentration and the maximum
EDA was 74.67mg/mL at 52.95% ethanol concentration, 52.33°C and 4.84hr of extration time. The browning
color was rarely affected by extraction time but, it was highly influenced by ethanol concentration and extraction
temperature. The maximum extent of browning color was obtained at 97.75% of ethanol concentraion, 65.88C
and 2.93hr of extraction time. The content of total flavonoid was significantly influenced by extraction time,
and the maximum total flavonoid level was 58.28mg/mL obtained at 96.62% ethanol concentration, 61.87C after
3.70hr of extraction. As a result, The optimal conditions for effective extraction were predicted as follows, 70.3%

of ethanol concentration, 62.1°C of extraction temperature and 3.3hr of extraction time.
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Fig. 1. Scheme for extraction process from Portulaca
oleracea.
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Table 1. Central composite design for optimization of
ethanol extraction conditions using response surface
methodology

Independent variables

E]? Ethanol Extraction Extraction
concentration(%) temperature( C) time(hr)
1 25(-1) 50(-1) 2-1)
2 25(-1) 50(-1) 40 1)
3 25(-1) 70( 1) 2-1)
4 25(-1) 70( 1) 40 1)
5 75( 1) 50(-1) 2-1)
6 75( 1) 50(-1) 40 1)
7 75( 1) 70( 1) 2-1)
8 75( 1) 70( 1) 40 1)
9 50( 0) 60( 0) 3(0)
10 50( 0) 60( 0) 3(0)
11 0(-2) 60( 0) 3(0)
12 100( 2) 60( 0) 3(0)
13 50( 0) 40(-2) 3(0)
14 50( 0) 80( 2) 3(0)
15 50( 0) 60( 0) 1(-2)
16 50( 0) 60( 0) 5(2)
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Table 2. Polynomial equation calculated by RSM program for extraction of Portulaca oleracea

Responses The second order polynomiall) 'S significance
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Table 3. Predicteed values of optimum condition for the
maximized and minimized responses to variables by the
ridge analysis by their response surface

Extraction condition”

Responses Estimated
X X X3 Resggirllses Morphology
Total phenolics .
(mgmL) 249 4623 9236 3217  maximum
Total flavonoid .
. 9%.62 61 2 t
(mgfmL) 370 96.62 61.87 5828 saddle poin
Electron donating ability(%) 4.64 5295 5233  74.67 saddle point
Brown color(0.D) 293 9775 6588 08 minimum

Fig. 3. Contour maps for the effects of extraction

conditions on aralia elata extraction. Total phenolics(A),
Total flavonoid(B), Electron donating ability(C).

Table 4. Regression analysis for regression model of
variables in Extraction condition

"X, : ethanol concentration (%),
X, : extraction temperature( C),
X3 :  extraction time (hr)

@ ®)

F-Ratio
Responses X X X
Total phenolics e
1549 6.21 9.02
(mgfmL)
Total flavonoid * &
(mg/mL) 36.16 3.48 1656
Electron donating ability(%) 5.02 240 0.15
Brown color(0.D) 3474 4.55 0.34

P <0001 P <005 P<0.l

© D)

Fig. 2. Contour maps for the effect of extraction conditions on Total phenolics(A), Total flavonoid(B), Electron donating

ability(C), Brown color(D).



Table 5. The optimum condition of extraction conditions
for response variables by superimposing of contour
maps for aralia elata

Leaching condition Optimum range g(g:ﬁ:gg

X Etanol concentration(%) 69.10~71.60 70.30

X, Extraction temperature(C) 58.50~65.60 62.10

X3 Extraction time(hr) 3.01~3.52 3.30
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