Food Engineering Progress
Vol. 9, No. 1. pp. 52~58 (2005.2)

A #H CO,E 0|88 7IA272FH falcarino FEX712| (X3}
2% - AT
Fuista 4%

Optimization of the Falcarinol Extraction Conditions from
Acanthopanax senticosus Using Supercritical Fluid Carbon Dioxide
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Abstract

Acanthopanax senticosus has been known for many years as a traditional herbal medicine, having some
pharmacological effects in Korea, Russia and China. Falcarinol, synonymous with ‘panaxynol’, has been
known as cytotoxic activity, antimutagenic properties and antitumor activity.

The objective of this study was to optimize the conditions of falcarinol extraction from Acanthopanax
senticosus by supercritical fluid carbon dioxide. It was planned by central composite design and
extracted using supercritical fluid carbon dioxide followed by this design. Quantification of falcarinol in
crude samples were determined by gas chromatography. Response surface methodology were carried out
to find effects of three independent variables such as temperature(X,), time(X,) and pressure(X,) on the
yield of falcarinol content. According to the analysis RSM, optimum extracting conditions of tempera-
ture, time and pressure were 48.821307°C, 108.820684 min and 29427 kPa, respectively. Statistically
maximum yield of falcarinol was 265.8347 ug/g when the falcarinol was extracted from Acanthopanax
senticosus at above conditions by supercritical fluid carbon dioxide. Regression equation model opti-
mized by response surface analysis was as follows. Y yqing = -694.5814 + 6.7142 X, + 81306 X, + 0.0241
X, 0.0897 X,2 - 0.0086 X,X, - 0.0378 X,? + 0.0001 X,X, + 0.000017 X,X, - 0.00000053 X,? where X, is
temperature, X, is time, and X, is pressure.
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Table 1. GC condition for the analysis of falcarinol

Description
Column HP-1 fused slicacapillary (0.25 pmx0.25 mmx30 m)
Temperature 200°C(3 min)~260°C, 4°C/min
Cariergas  He 1.0 ml/min (Split ratio=25:1)
Detector FID
Injection Vol. 5.0 pl
GCmodd  Hewlett-Packard 6950
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Fig. 1. Supercritical fluid extraction equipment.
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Table 2. Experiment combinations according to codes of experimental design at various extraction conditions of

temperature, extraction time and pressure.

TCC) E(mn) P(kP9

Actua parameters

Treatment

X, X, X, Temperature (°C) Extraction Time (min)  Pressure (kPa)

1 -1 -1 -1 45 60 19894

2 -1 -1 1 45 60 29498

3 -1 1 -1 45 120 19894

4 -1 1 1 45 120 29498

5 1 -1 -1 65 60 19894

6 1 -1 1 65 60 29498

7 1 1 -1 65 120 19894

8 1 1 1 65 120 29498

9 0 0 0 55 90 24696

10 0 0 0 55 0] 24696

11 -2 0 0 35 0 24696

12 2 0 0 75 S0] 24696

13 0 -2 0 55 30 24696

14 0 2 0 55 150 24696

15 0 0 -2 55 0 15092

16 0 0 2 55 900 34300
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Fig. 2. Falcarinol contents in Acanthopanax senticosus
(Unit: po/g dry wt.)
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Table 3. Analysis of extracted falcarinol at various extraction conditions analyzed by GC

Treatment Varigble Measurement
X, X, X, Response Area facarinol content (Lg/g)
1 -1 -1 -1 25.75122 120.7273
2 -1 -1 1 34.20557 163.2939
3 -1 1 -1 39.10109 187.9423
4 -1 1 1 57.51219 280.6401
5 1 -1 -1 19.49386 89.2221
6 1 -1 1 39.78671 191.3943
7 1 1 -1 4254976 205.3061
8 1 1 1 38.53044 185.0692
9 0 0 0 51.32004 249.4633
10 0 0 0 50.93992 247.5495
11 -2 0 0 45.75928 221.4655
12 2 0 0 36.60752 175.3875
13 0 -2 0 2.542987 3.87653
14 0 2 0 40.06223 192.7816
15 0 0 -2 21.98951 101.7875
16 0 0 2 49.75137 241.5653
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Fig. 3. Response surface contour and contour map of
falcarinal content of Acanthopanax senticosus as a fraction
of SFE. extraction at various extraction time and pressure.
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extraction at various extraction temperature and pressure.
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Fig. 5. Response surface contour and contour map of falcarinol content of Acanthopanax senticosus as a fraction of SFE.

extraction at various extraction temperature and time.
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