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Antioxidant Effect of Oil Containing Cellulase-Treated Red Ginseng. Hyun-Jeong Kim, Seun-Ah
Yang, Nam Kyung Im', Kwang-Hwan Jhee” and In—Seon Lee'. The Center for Traditional Microorganism
Resources, Keimyung University, Daegu 704-701, Korea, 'Department of Food and Technology, Keimyung
University, Daegu 704-701, Korea, Dept of Applied Chemistry, Kumoh National Institute of Technology, Gumi
730-701, Korea - In this study we evaluated the method to develop red ginseng oil containing high
content of phytochemicals by enzymes treatment. To select the optimum extraction process of red gin-
seng with oils, the antioxidant activities of red ginseng using various enzymes were measured. Red
ginseng after 0.5% cellulase treatment for 1 hr at 50°C had higher antioxidant activity than the other
conditions. We found that red ginseng/soybean oil extracted for 15 days at 40°C after 0.5% cellulase
treatment increased DPPH radical scavenger activity and decreased the TBA and POV values.
However, red ginseng/olive oil had little functional activities compare to the red ginseng/soybean oil.
We also analyzed vitamin A and E by HPLC and found that vitamin E was increased by 0.5% cellu-
lase treatment in the oil. This is the first report that red ginseng oil extracted by enzyme treatment

has various beneficial effects.
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. 1. DPPH scavenger effect on enzymatic hydrolysis of red
ginseng by commercial enzymes. Enzymatic hydrolysis
of red ginseng and sample preparation for DPPH de-
tection were represented by material and methods. Con:
Red gingeng, 1: Red ginseng treated with 0.5% cellulase,
2: Red ginseng treated with 0.5% a-amylase, 3: Red gin-
seng treated with 0.5% cellulase and a-amylase, 4: Red
ginseng treated with 1% cellulase and w-amylase, 5
Vitamin E 0.01 mg/ml. *p<0.05 Compared to control.
Data are representative of the three repeated experiments.

Table 1. Operation condition of HPLC instrument used for the vitamin A and E measurements

Vitamin A Vitamin E
Column Xterra C18 (4.6x250 mm) u-Porasil (4.6x250 mm)
Mobile phase EtOH:H0=95:5 (v/v) Hexanes:Isopropanol=98:2 (v/v)
Flow rate 0.5 ml/min 0.5 ml/min
Oven temperature 30°C 30°C
Injection volume 20 ul 20 pl
Dectector 474 Fluorescence Dectector 474 Fluorescence Dectector

(Ex: 340 nm, Em: 460 nm)

(Ex: 298 nm, Em: 325 nm)
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Fig. 2. Comparison of total polyphenolic compounds contents
on enzymatic hydrolysis of red ginseng by commercial
enzymes. Enzymatic hydrolysis of red ginseng and sam-
ple preparation for DPPH detection were represented by
material and methods. Con: Red gingeng, 1: Red ginseng
treated with 0.5% of cellulase, 2: Red ginseng treated
with 0.5% of a-amylase, 3: Red ginseng treated with 0.5%
of cellulase and a-amylase, 4: Red ginseng treated with
1% of cellulase and ¢-amylase. *p<0.05 Compared to
control. Data are representative of the three repeated
experiments.

30 Soybean Oil
B Olive Oil

POV value (meg/kg oil)

control RG oil ERG oil

Fig. 3. Effects of red ginseng oils on POV value during storage
at 40°C for 15 days. control: soybean oil/olive oil, RG
oil: Red ginseng oil, ERG oil: Red ginseng oil pretreated
with 0.5% cellulase. *p<0.05 Compared to control. Data
are representative of the three repeated experiments.
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Fig. 4. Effects of red ginseng oils on TBA value during storage
at 40°C for 15 days. control: Soybean oil/olive oil, RG
oil: Red ginseng oil, ERG oil: Red ginseng oil pretreated
with 0.5% cellulase. *p<0.05 Compared to control. Data
are representative of the three repeated experiments.
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Table 2. Analysis of red ginseng oil for vitamin A and E by HPLC

Sample

Items Soybean oil

Red ginseng oil

Red ginseng oil pretreated with 0.5% cellulase

Vitamin A (retinol) -
Vitamin E (a-tocopherol) mg/100 g 2.44

4.23 5.50
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