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Saponin Contents of Root and Aerial Parts in
Panax ginseng and Panax quinguefolium

Sang Deug Ahn* and Kwang Tae Choi*

ABSTRACT

In order to obtain the basic information for the development of ginseng varieties with high saponin contents,
saponin contents and ginsenosides of Panax ginseng (Korean ginseng) and Panax quinquefolium (American
ginseng) grown under the same environmental conditions were analysed.

Crude saponin contents of root and aerial parts were more in Panax quinquefolium than in Panax ginseng,
and aerial parts had more saponin contents in comparison with a root. Protopanaxatriol saponin was greatly
more in the zerial parts of ginseng while more amount of protopanaxadiol saponins were detected in the root.
As for the ginsenosides, the patterns of ginsenosides detected in total saponin of the aerial parts were not
different between two species, Panax ginseng and Panax quinquefolium, but the root ginsenoside patterns were

quite different. Ginsenosides such as Rgy , R¢, R, and R, were not detected in the root of Panax quinquefolium

(American ginseng).
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Table 1. Contents of crude saponin in leaf and stem of 4- year-old Panax ginseng

and Panax quinquefolium.

Panax ginseng Panax
Violet- stem var. Yellow- berry var. quinquefolium
Leaf Stem  (X) L eaf Stem (X)) Leaf and Stem
Alcohol extracts (%) 3301 15.58 24.29 36.50 2471 3060 2391
Crude saponins (%) 13.57 313 8.35 11.17 471 794 10.34

Table 2. Contents of crude saponins in root of 4-year-old Panax ginseng and
Panax quinquefolium.
Panax ginseng Panax
Violet-stem var. Yellow-berry var. quingue folium
Alcohol extracts (%) 47.39 51.28 40.50
Crude saponins (%) 3.98 4.40 7.81
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Table 3. The retention time of each gin-
senosides by High Performance
Liquid Chromatography.

Ginsenosides Retention time {(min.)
Rg, 2.77
Rg, 313
Rf 335
Re 4.11
Rd 5.11
Rc 6.89
Rb, 8.59
Rb, 9.95
Ra 11.63
Ro 13.50

Table 4. Ratio of protopanaxatriol and protopanaxadiol in leaf and stem of 4-year
-old Panax ginseng and Panax quinquefolium by High Performance Liquid
Chromatography.

Species Protopanaxatriol Protopanaxadiol Total (%)

(%) (%) (PT/PD)

Panax ginseng
Violet-stem var. Leaf 57.97 38.99 98.96 (1.54)
Stem 74.25 23.73 97.98(3.12)
X 67.11 31.36 98.48(2.14)
Yellow- berry var. Leaf 64.34 33.38 97.72(1.92)
Stem 76.81 20.59 97.40(3.73)
x> 70.58 26.98 97.56(2.83)
Panax quinquefolium éeaf and 71.21 25.86 97.07(2.75)

tem

Table 5. Ratio of protopanaxatriol and protopanaxadiol in root of 4~ year -old
Panax ginseng and Panax quinquefolium by High Perfor mance Liquid
Chromatography.

Species Protopanaxatriol Protopanaxadiol Total (%)
(%) (%) (PT/PD)

Panax ginseng
Violet - stem var. 4638 51.61 97.99(0.89)
Yellow- berry var. 46.15 52.73 98.88(0.87)
Panax quinquefolium 3250 57.40 89.90(0.57)
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Table 6.

Contents of ginsenosides in leaf and stem of 4-year-old Panax

ginseng and Panax quinquefolium.

Ginsenostdes R R R Rd R
Species 5 ! : i - =

Panax ginseng

Violet - stem var. Leaf 2.31 36.06 21.60 26113 443 3.50 493
Stem 1250  31.73 3002 1037 452 435 449
(x) 7.41 3389 2581 1825 448 393 471
Yellow - berry var. Leaf 2.91 3523 26.20 2204 4.08 344 382
Stem 1090 2820 37.71 1019 476 271 293
(X) 991 3171 2895 1612 442 258 138
Panax quinquefolium Iéfaf and 885 3694 2542 1884 026 534 142
em
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High Performance Liquid Chromatogram
of the stem of Panax ginseng (Violet -
stem var.).
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Table 7. Contents of ginsenosides in
quinquefolium.,

root of 4-year-old Panax ginseng and Panax

Ginsenosides

. Rg: Rg; Rf
Species

Re Rd Rc sz Rb] Ra Ro

Panax ginseng

2520 1095 1345 11.66 1453 667 035

Violet-stem var. Trace 21.18 Trace
Yellow - berry var. Trace 2022 Trace 2593 973 1069 414 17.99 429 589
Panax quinque folium -* 931 - 23.19 6.67 7.89 184 41.00 - -
*:Not detected
H 1:R
- Rg,
= 1: Re, = 3:Rf
2: Rg, 4:Re
3: Rf = 5:Rd
x 2 4: Re & 6:Rc
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" 6: Rc g 2 8:Rb;
é’ 4 7: Rb, @ 1 9:Ra
9“ 8: Rb] & 10:Ro
& 9: Ra
10: Ro
3|
- 1
Inj. 3 6 9 12 Inj. 3 6 9 12 15
Retention time (min.) Retention time (min.)
Fig 7. High Performance Liquid Chromatogram Fig 8. High Performance Liquid Chromatogram

of the root of Panax ginseng (Violet -
stem var.).
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