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실험목적 (Objectives)

The root of ginseng is a commonly used herbal medicine in Korea. However, the

compositions of ginseng by-products (leaf, stalk, red-ginseng Marc) are not clear. In

this study, we analyzed 13 ginsenosides(Rg1, Re, Rf, Rh1, Rg2, F1, Rb1, Rc, Rb2, Rb3,

Rd, Rg3, Rh2)based on two different pretreatments (hot water extraction and methanol

ultrasonification extraction) using ultra-high-performance liquid chromatography.

재료 및 방법 (Materials and Methods)

◦ Materials

Pulverized ginseng leaf, stalk and red ginseng marc.

◦ Methods

- Hot water Extraction

The pulverized sample(2g) was mixed with 40mL of distilled water and extracted

for 6 hours at 85℃. Then, the product was filtered through No.42 Whatman filter
paper. Aliquot was filtered through a 0.2㎛ filter unit and then analyzed using UHPLC.

- Methanol Ultrasonification Extraction

The thimble filter filled with the pulverized sample(2g) soaked in 100ml of

methanol was sonicated for 1hour at 60℃. This was repeated three times. The aliquot

was concentrated using vacuum evaporator. After that, 25ml of distilled water was

added. To prepare the sample for analysis, solid phase extraction was performed and

aliquot was filtered through a 0.2㎛ filter unit and then analyzed using UHPLC.

- UHPLC Analysis

UHPLC was performed using the Thermo ACCELA UHPLC (Thermo, New York, USA)

system. Separation was primarily achieved using a HALO C18(2.7㎛, 2.1×100mm) colum,

and the absorbance was measured at 203nm. The mobile phases were water(solvent A)

and acetonitrile(solvent B). The injection volume was 5㎛, and the linear gradient of

UHPLC solvents was as follows: 0 min, A:B=85%:15%; 0-1 min, A:B=85%:15%; 1-14.5 min,

A:B=70%:30%; 14.5-15.5 min, A:B=68%:32%; 15.5-16.5 min, A:B=60%:40%; 16.5-17 min,

A:B=45%:55%; 17-19min, A:B=45%:55%; 19-21 min, A:B=10%:90%; 21-22 min,

A:B=85%:15%. The run time was 22 min, and the flow rate was 600㎕/min.
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Figure1. Ginsenosides contents of

hot water extracts.

Figure2. Ginsenosides contents of

methanol ultrasonification extracts.

Figure3. Comparison of ginsenosides

contents of hot water extracts

by chemical structure.

Figure4. Comparison of ginsenosides

contents of methanol ultrasonification

extracts by chemical structure.

실험결과 (Results)

Total ginsenosides contents of red ginseng marc methanol ultrasonification extracts

were the highest among the samples(7,329.992㎍/g). The ginsenosides contents of

ginseng leaf hot water extracts were the lowest(1,488.944㎍/g). Total ginsenosides

contents of the methanol ultrasonification extracts were higher than those of hot

water extracts. Total PT type ginsenosides concentration is higher than PD type

ginsenosides concentration(figure3, figure4). Especially, ginsenoside Re in all samples

comprised the highest percent of total ginsenosides. But, ginsenoside F1 and Rh2 were

only found in red ginseng marc. In conclusion, red ginseng marc contained the most

various ginsenosides and their concentration was the highest among three ginseng by

products. To extract ginsenosides from ginseng by products, methanol ultrasonification

extraction can be more effective than hot water extraction.




