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Abstract : It has generally been accepted that quality of ginseng should be determined not by the con-
tent of a single component but by composition and balance of total active principles. However, there
still can be an exception with a product in which a given ginsenoside is used for the treatment of a
specific disease. Although ginsenosides have been regarded to be major active components of ginseng
and employed as index components for the quality control, it does not consistent with the traditional
concept on ginseng quality creterion; main root has been more highly appreciated than the lateral or
fine root. Content of ginsenosides in the lateral or fine root is much higher than that in main root.
However, the ratio of protopanaxadiol (PD) and protopanaxatriol (PT) saponins existing in various
part of ginseng root is greatly different. The ratio of PD/PT saponins in main root is well-balanced
but the thinner the root is the higher the ratio. Thus far, a total of 34 different kinds of ginsenosides
have been isolated from Korean (red) ginseng, and their pharmacological activities were elucidated
partly. Interestingly, different ginsenoside shows similar or contrary effects to each other in biological
systems, thus indicating the significance of absolute content of single ginsenoside as well as com-
positional patterns of each ginsenoside. Therefore, pharmacological activities of ginseng should be det-
ermined as a wholly concept. In these regards, standardization of ginseng material (fresh ginseng root)
should he preceded to the standardization of ginseng products because ginsenoside content and non-sa-
ponin active principles such as polysaccharides and nitrogen(IN)-containing compound including pro-
teins are significantly different from part to part of the root. In other words, the main root contains
less ginsenosides than other lateral or fine roots. Contents of polysaccharides and N-containing com-
pound in main root is higher. However, the quality control of ginseng products focused on non-saponin
compounds has limitation in applying to the analytical method, because of the difficult chemical
analysis of these compounds. Content of ginsenosides, and ratios of PD/PT and ginsenoside Rbi/Rg; are
inversely proportional to the diameter of ginseng root. Therefore, these can be served as the chemical
parameters for the indirect method of evaluating from what part of the root does the material ori-
ginate. Furthermore, contents of polysaccharides and N-containing compounds show inverse re-
lationship to saponin content. Therefore, it seems that index for analytical chemistry of saponin can be
applied to the indirect method of evaluating not only saponin but also non-saponin compounds of gin-
seng. From these viewpoints, it is strongly recommended that quality of ginseng or ginseng products
be judged not only by the absolute content of given ginsenoside but also by varieties and compositional
balance of ginsenosides, including contents of non-saponin active principles.

Key words : ginseng quality, ginsenosides, PD/PT, G-Rb./G-Rg:, polysaccharides, non-saponin com-
ponents.
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Table 1. Chemical constituents in Korean ginseng"’
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Saponins (3~6%)

- Protopanaxadiol - type ginsenosides
- Protopanaxatriol — type ginsenosides
- Oleanolic acid - type ginsenoside

N - compounds (12~16%)

—Protein, Amino acid
- Peptide, Nucleic acid
Alkaloids

Organic
Lipid —so

luble components (1~2%)

- Fats, Fatty acid

~ Essential oils

—Phytosterol

= Organic acid

— Phenolic compounds
Polyacetylenes

- Terpenoids

Vitamins (0.05%)

— Water —soluble vitamin

Carhohydrates (60~70%)

- Polysaccharide
—Oligosaccharide
- Sugar, Fiber, Pectin

Inorganic Ash (4~6%)

— Minerals

Water content : 9~11%
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Table 2. The saponin content and the ratio of PD/PT, G-Rbi/Rg; in various parts of raw red ginseng

. al
Sources of material Crude((;aponm ginser’};)(;tigles (%) PD*/PT** Rby/Rg,
Main bOdy” 4.30+0.094 2.08+0.077 1.15£0.050 1.124+0.039
Big tail root” 5.59%0.135 2.69+0.100 1.32x0.036 1.40+0.040
Mid tail root” 7.01+0.561 3.55x£0.086 1.46+0.048 1.7320.075
Fine root" . 10.31£0.445 5.62+().080 1.8910.033 2.35+0.041
Fine hair root” 15.46+(.768 8.43%£0.123 2.30+0.074 2.971+0.124

Y13.79+2.59 mm, ¥ 8.27+0.80 mm, ¥ 5.42+0.73 mm, ¥ 2.83+0.45 mm, * below 1.5 mm
* PD saponins : Rb,+Rb,+Rc+Rd, ** PT saponins : Re+Rf+Rg;+Rg.

* Total ginsenosides : PD+PT saponins

Table 3. Contents of ginsenosides in various parts of 6 year-old ginseng

(Unit : dry weight (%))

P Ginsenosides PD5/ Total  Crude
i h) - .
orons TR, Ra  Rb, Rh, Rc Rd Re Rf Rg Rg [1  saponin saponin
Rhizome 0.08 0.03 176 067 077 036 114 018 094 0.13 1.50 6.06 10.78
Epidermis 0.39 0.16 083 074 084 025 221 014 0.86 0.18 1.13 7.60 12.45
Cortex 0.11 004 0.67 020 028 014 043 0.09 065 0.09 1.06 2.70 4.77
Xylem 0.04 002 017 007 008 0.07 021 005 027 0.04 0.72 1.02 2.37
Lateral root 0.20 0.09 1.06 042 053 019 066 012 056 0.11 1.58 3.94 6.54
Fine root 046 022 218 118 1.26 041 155 014 0.76 0.21 1.97 8.31 13.25

“ Each value is obtained from average of a duplicate experiments

" PD : panaxadiol ginsenoside (Ra+Rb,+Rb,+Rc+Rd)
PT : panaxatriol ginsenoside (Re+Rf+Rg,+Rg,)
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Table 6. Contents of acidic polysaccharide in ginseng
root (Okuda 1992)

Polysaccharide contents

Samples

(mg/g) (%)
White ginseng (Small root) 8.62 0.86
White ginseng (Big root) 6.27 0.63
Red ginseng (Small root) 47.84 4.78
Red ginseng (Big root) 74.65 7.47
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Table 7. Contents of arginine and its derivatives in ginseng root (Okuda, 1994)

Arginine content (%)

Samples Free arginine Arg-Fru-Glc The others Total
Red ginseng powder 1.08 1.86 0.29 3.23
Red ginseng (Big root) 0.96 1.50 0.11 2.57
Red ginseng (Small root) 1.38 0.98 0.26 2.62
White ginseng (Big root) 2.61 0.61 0.40 3.62
White ginseng (Small root) 2.53 0.28 0.52 3.33
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Table 8. Content of nitrogen compounds in various parts of root in Panax species (Park, 1988)

Panax ginseng

Panax. Panax
Tap root Lateral root Fine root quinguefolium notoginseng
Soluble protein 38.0%(17.9)% 29.5 19.6 11.4*(3.8)" 17.0%(12.2)*
Heat stable protein 28.1 (14.7) 22.3 12.8 10.1 (3.3) 7.3 (3.9
Free amino acid 73.7 (34.1) 54.9 14.8 32.8(23.7) 24.7 (27.0)

* Xylem+pith, * Cortex-+epidermis
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