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ABSTRACT - The extraction and filtration of red ginseng with a mixed solvent of water and alcohol—a common
processing method—and the production of a concentrate through heat treatment, such as steaming, leads to its hydro-
lysis or polymerization. Approximately 200 ginsenosides have consequently been detected in small amounts, in addi-
tion to the identification of the functions of approximately 30 major ginsenosides. This complicates the identification
of the functionality of red ginseng and its efficacy, and has negative effects as a functional food, as the astringent taste
becomes stronger with an increase in the number of extractions. The red ginseng concentrate was, therefore, extracted
at a low temperature (less than 40 °C) and processed to eliminate these negative aspects, with a specific focus on the

characteristics of the functional components of ginsenosides.
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Table 1. Chemical structures of ginsenosides'”

Chemical structure Ginsenoside R, R,
Ral Glc2-Gle Glc6-Ara(p)4-Xyl
Ra2 Glc2-Gle Glc6-Ara(f)4-Xyl
Ra3 Glc2-Gle Glc6-Gle3-Xyl
Rbl Glc2-Gle Glc6-Gle
Rb2 Glc2-Gle Glc6-Ara(p)
R:Q = Rb3 Glc2-Gle Glc6-Xyl
o \I/W( Re Gle2-Gle Glc6-Ara(f)
Rd Glc2-Gle Glc
Rg3 Glc2-Gle H
RO 20(s)protopanaxs Rh2 Glc H
Rs3 Glc2-Gle6-Ac H
M-Rbl Glc2-Gle6-mal Glc6-Gle
M-Rb2 Glc2-Gle6-mal Gcl6-Ara(p)
M-Rc Glc2-Glc6-mal Gcel6-Ara(p)
M-Rd Glc2-Gle6-mal Gle
. Rhl Gle H
SH“\I/\AY Rel Gle Gle
Rf Glc2-Gle H
Rg2 Glc2-Rha H
HJ/g : - k;:iﬁffﬂ”m' Re Glc2-Rha Gl
ORs Fl H Gle
20(R)Rg2 H OGlc2-Rha
20(R)Rg3 Glc2-Gle H
20(R)Rh1 H 0Glc
20(R)Rs3 Glc2-Gle6-Ac H
F4(Rg4) H OGlc2-Rha
Rg5 Gle2-Gle H
Rh3 Gle H
Rh4 H OGlc
Rs4 Glc2-Gle6-Ac H
Rgb H OGlc2-Rha
Rk2 Glc H
Rk1 Glc2-Gle H
Rk3 H OGlc
5 . Rs7 Glc6-Ac OH
Rg5 Glc2-Gle6-Ac H
Ro GlcUA*-Glc Gle
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Table 2. LC-MS/MS operating condition for analyzing ginsenoside contents of samples

MS/MS Source

ESI positive & negative mode

Capillary (kV) 33
Extractor (V) 3
RF Lens (V) 0.3
Source temperature (°C) 120
Desolvation tempurature (°C) 300
Desolvation gas (nitrogen) flow (L/hr) 600
Cone gas flow (L/hr) 50
Collision gas flow (mL/min) 0.14
Mobile phase Time (min) Flow (mL/min) A (%) B (%)
0.00 0.3 80 20
0.10 0.3 80 20
2.00 0.3 68 32
7.00 0.3 67 33
A : 0.1% Formic acid 20.00 0.3 48 52
B : Acetonitrile 23.00 0.3 47 53
26.00 0.3 20 80
26.90 0.3 0 100
27.00 0.3 80 20
30.00 0.3 80 20
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Table 3. Ginsenoside contents of commercial red ginseng extract products (C1) (unit: mg/g)
C1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+SD
Solid content (%) 75 65 61 65 65 61 66 66 61 66 61 65 66 60 68 69
Ginsenoside 55 57 4 6 10 4 6 58 4 6 42 9 51 75 10 7 6.24+2.00
contents
Equivalent” 69 83 62 87 144 62 86 83 62 86 65 13 73 11.7 13.8 9.6 9.02+2.76

YGinsenoside contents : sum of ginsenoside Rb,, Rg, and Rg,.

*'The equivalent is calculated as multiplying the ginsenoside content of C1 by 94 and then dividing it by the solid content of C1.

Table 4. Ginsenoside contents of red ginseng concentrate used in commercial red ginseng pouch products (C2)

o Concen.trate0 Capacity (g) Concentrate amounts Ginsengside Ginsenoside contents of used
consumption (%) (2) contents’ (mg) in concentrate (mg/g)

1 8 10.2 0.816 7 8.58

2 4.5 10.4 0.468 3 6.41

3 10 13.8 1.38 8 5.80

4 11 10.8 1.188 7 5.89

5 10 10.2 1.02 23 22.55

6 15 10.5 1.575 9 5.71

7 9 10.3 0.927 4 431

8 12 10.3 1.236 13 10.52

9 30 10.9 3.27 24 7.34

10 30 11.1 3.33 33 9.91

Mean+SD 8.70+£5.25
DGinsenoside contents : sum of ginsenoside Rb1, Rgl and Rg3.
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(2.27+0.62)= YEFSETE 3HH, ReE 10.64-16.80 mg/g (13.33
+0.17), RcE 15.71-29.08 mg/g (21.80+0.54), Rb,= 9.31-
19.23 mg/g (15.25+0.32), Rd= 4.00-6.64 mg/g (5.54+0.86),
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Fig. 1. Comparison of ginsenoside contents (Rb1, Rgl, and Rg3)
among red ginseng freeze-dried powder sample extracted at low
temperature (SA) and commercial red ginseng extract products
(C1) and pouch products (C2).
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