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Comparison of Malonyl Ginsenoside Contents in Parts of Korean Ginseng
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Abstract — Malonyl ginsenoside content of the Panax ginseng C.A. Meyer is known to account for 35% to 60% of total gin-
senosides content. However, its distribution by ginseng part has not been studied. In this study, four kinds of malonyl gin-
senosides were compared in Korean white ginseng part using the purified malonyl ginsenoside standards in our laboratory.
White ginseng was prepared by the freeze drying (-70°C, 48 h) or air drying (50°C, 48 h) methods form 4-year-old ginseng.
Malonyl ginsenoside content of main, lateral, and fine root, and of the main root without skin and its skin was compared. Mal-
onyl ginsenosides (m-Rb1, m-Rb2, m-Rc and m-Rd) content (58%, 19.17 mg/g) in total ginsenosides of air dried white ginseng
was decreased about 4% compared to its content of freeze dried white ginseng (62%, 20.40 mg/g). Malonyl ginsenoside content
was the highest in fine root, compared to the main or lateral root. Malonyl ginsenosides content in skin of main root was
20.08 mg/g, while its content of the main root without skin was 2.58 mg/g. These results are expected to help establishment
of quality specification and processing process in Korean white ginseng.
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Table 1. The contents of malonyl ginsenoside in white
ginseng by dfferent drying methods

Glrl(slf:;;de Freeze dried Air dried p-value
Rgl 1.67+0.14 1.38+0.09 0.04
Re 3.77+£0.12 442+0.23 0.01
Rf 0.81+0.05 0.62+0.12 0.07
Rbl 3.37+0.94 3.82+0.96 0.59

m-Rb1 8.93+£0.24 7.51£0.24 0.00
Re 0.95+0.34 1.25+£0.27 0.29
m-Re 4.73+0.27 4.73+£0.14 0.96
Rb2 0.79£0.10 1.12£0.36 0.20
Rb3 0.36+0.04 0.35+0.05 0.84
m-Rb2 4.52+0.06 4.66+0.26 0.41
Rd 0.47+0.02 0.52+0.02 0.03
m-Rd 2.23+0.13 2.27+0.13 0.67
Total 32.58+1.15 32.67+1.47 0.94

Sum of M-G  20.40+0.41 19.17+£0.48 0.03

Sum of M-G; sum of four malonyl ginsenosides (m-Rbl, m-
Rc, m-Rb2, and m-Rd). Mean valuestSD from triplicate
analyzed experiments are shown. p-values were calculated by
student t-test.
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Fig. 1. HPLC chromatograms of mixed standards (A), Air dried (B), Freeze dried (C). 1: Rgl, 2: Re, 3: Rf, 4: Rbl, 5: m-Rbl, 6:

Rc, 7: m-Rc, 8: Rb2, 9: Rb3, 10: m-Rb2, 11: Rd, 12: m-Rd.
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17.59 mg/g, 11.02 mg/g, 8.69 mg/g, 9.66 mg/gS. = m-Rbl
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Table II. The contents of malonyl ginsenoside in root part

of ginseng

Gir(llslf;/(:;)ide Main root Lateral root Fine root
Rgl 1.71£0.11°  1.78+0.10°  2.76 = 0.04°
Re 223+£0.09°  3.56+0.12° 11.96 + 0.34°
Rf 0.54+0.07°  0.79+0.05°  1.90 + 0.08"
Rbl1 1.66+£0.12°  2.96+0.76*  9.49 + 1.65°
m-Rbl 3.40+0.08  6.14+0.19° 17.59 + 1.05°
Re 0.68+0.165  1.77+035° 6.03+1.11°
m-Re 1.62+£0.09°  3.54+022° 11.02 +0.64°
Rb2 029+0.13°  0.68+0.14™ 232+037
Rb3 0.15£0.03°  035+0.06° 138+ 030
m-Rb2 123+0.15°  2.69+026°  8.69 + 0.93°
Rd 0.15£0.02°  030+0.02° 135+0.17"
m-Rd 0.51+0.11°  1.79+0.13°  9.66+0.19"
Total 14.15+0.62° 26.35+0.68" 84.15+1.92°
Sum of M-G  6.75+0.07° 14.16+0.62° 46.95 + 2.76"

Sum of M-G; sum of four malonyl ginsenosides (m-Rbl, m-
Rc, m-Rb2, and m-Rd). Mean values+SD from triplicate
analyzed experiments are shown. Different letters indicate that
the values are significantly different at the 0.05 level based
on the Tukey B" test.
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Fig. 2. The contents of ginsenoside in white ginseng parts.
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Table III. The contents of malonyl ginsenoside in skin and root without skin of ginseng

Kor. J. Pharmacogn.

Ginsenoside Main root Skin Lateral root Skin
(mg/g) without skin from main root without skin from lateral root
Rgl 1.03 + 0.16° 3.42 + 0.15° 2.53 + 0.12° 2.60 + 0.13°
Re 0.70 < 0.09° 725 + 0.10° 2.80 + 0.13° 9.95 + 0.08°
Rf 0.28 + 0.03° 1.42 + 0.09° 0.86 + 0.04° 1.67 + 0.17°
Rbl 0.67 £ 0.24° 467 + 0.79° 2.80 + 0.48° 6.43 + 0.93°
m-Rb1 1.74 + 0.08° 8.84 + 0.25° 6.09 £ 0.38° 11.62 + 0.49°
Rc 0.15 + 0.05° 2.70 + 0.48° 1.45 + 0.20° 437 £ 0.70°
m-Re 0.46 = 0.05° 5.83 + 027° 3.04 £ 021° 7.96 + 027
Rb2 0.12 + 0.05° 120 + 0.29° 0.62 + 0.06™ 1.87 + 0.37°
Rb3 0.07 £ 0.04° 0.39 + 0.09™ 0.26 £ 0.05° 0.65 + 0.12%
m-Rb2 0.30 = 0.06 432 + 028" 235 + 0.38° 6.55 + 0.16°
Rd 0.08 = 0.02¢ 0.44 + 0.01° 0.29 + 0.03° 0.76 + 0.09°
m-Rd 0.09 <+ 0.08° 1.10 = 021° 1.70 + 0.22° 331 + 023"
Total 567 + 0.47° 41.58 + 0.93° 24.89 + 0.41° 5773 + 1.25°
Sum of M-G 2.58 + 0.06° 20.08 + 0.92° 13.19 + 0.96° 2044 + 1.10°

Sum of M-G; sum of four malonyl ginsenosides (m-Rbl, m-Rc, m-Rb2, and m-Rd). Mean values+ SD from triplicate analyzed
experiments are shown. Different letters indicate that the values are significantly different at the 0.05 level based on the Tukey

B* test.
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Fig. 3. The contents of ginsenoside in white ginseng parts in skin and without skin.
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