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Effect of the Extruded Ginseng on Antioxidant Activity

Sung-Hwan Kim
Dept. of Food Science & Nutrition, Joongbu University, Geumsan 312-702, Korea

Abstract

This study was conducted in order to evaluate the antioxidant activity of extruded ginseng in different extracted frac-
tions. Each of the fractions obtained from extruded ginseng and ginseng (control) were extracted with 80% ethanol, and
then the lipophilic components were removed with ether while the hydrophilic components were separated with water-
saturated butanol. Each of the 80% ethanol/ butanol/ water layers were collected and evaporated to acquire samples for
tests of saponin content and antioxidant activity. The antioxidant activity of extruded ginseng fractions and ginseng frac-
tions were determined via the oxygen radical absorbance capacity (ORAC) assay. Overall, the extruded ginseng samples
harbored saponin contents of 2.2 (Rgl), 2.3 (Re), 1.2 (Rc), 1.3 (Rb2), and 2.2 (Rd) times that measured in the ginseng prior
to extrusion. Antioxidant capacity was also higher, not only in the 80% ethanol/ butanol which harbor a significant quan-
tity of saponin, but also in the water fractions, which harbor relatively low quantities of saponin as compared to the con-
trol samples. All three of the fractions extracted from extruded ginseng evidence significantly higher antioxidant capacity
than the controls (0.05<P). As the butanol fraction harbors more saponin and phenolic compounds than the water fraction,
the butanol fraction was expected to evidence higher antioxidant capacity from those compounds. Interestingly, however,
the water fraction evidences higher antioxidant capacity than butanol in both the extruded ginseng and control ginseng
samples. Therefore, it could be theorized that the antioxidant capacity of ginseng derived from low molecular weight proteo-
glucans and polysaccharides or soluble glycoproteins originates from the solubilization of the plant cell wall via extrusion,
as well as saponin and phenolic compounds. This should be verified by additional studies to determine clearly the me-
chanism underlying this phenomenon,

: Extruded ginseng, antioxidant activity, oxygen radical absorbance capacity (ORAC) assay, soluble glyco-
protein.
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Table 1. Screw configuration and extrusion condition

Extruder Co-rotating, intermeshing twin-screw extruder Bu-
hler Brothers Co., DNDL-44, Uzwil, Switzerland

L/D20 3, 4 barrel heating

Heater 120~180 C

Screw Type 66R*3, KD(RLR), 44R*S, RSE(LR), 44R*4,
RSE(LRL), 33R*5, ST

Die Orifce type 3mmv/1 e.a.
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Table 2. Condition of HPLC for analysis of ginsenosides
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Instrument LC3 Perkin Elmer

Column Zorbax SB C18 4.6 x 250 mm
(5-micron, USCL 018012)

Detector UV 205 nm

Mobile phase A(Water) B(Acetonitrile) at 1 mL/min

Time A% B%
0 75 25
20 55 45 linear gradient

5 75
10 75

25 linear gradient
25 equilibrium time

(Total run time 35 minutes)
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Fig. 1. Contents of saponins in ginseng and extruded gin-
seng.
Each value represents mean of triplicates.
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Table 3. Antioxidative activity of each fraction extracted
from ginseng and extruded ginseng

Fraction Ginseng Extruded ginseng
80% EtOH 19.3+0.4 43.8+0.5 0.8058""
BuOH 7.741.2 234421 0.5143"™
H0 15£1.0 33.8+2.0 03935

Each value represents Mean+SE. of triplicates.
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Fig. 2. Antioxidative activity of between ginseng and ex-
truded ginseng using the ORAC assay.
Each value represents MeantSE. of triplicates.
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