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Comparative analysis of ginsenosides in stems and leaves of understory Panax
ginseng of different ages based on HPLC and chemometric methods
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Abstract: Objective The contents of 10 species of ginsenosides in the stems and leaves of understory Renshen (Panax ginseng C.
A. Mey.) of different ages were measured by HPLC method, and the content differences were compared by chemical pattern
recognition. Methods The contents of ginsenoside Rgi, Re, Rf, Rg2, Ro, Rbi, Rc, Rb2, Rb2, Rbs and Rd in the stems and leaves of
understory P. ginseng at 10, 15, 20 and 25 years were measured by HPLC method, and the results were analyzed by chemometric
method. Results HPLC results showed that no ginsenosides Rb2 and Rbs were detected in understory P. ginseng stems, and the
content of 10 saponins in understory P, ginseng leaves was much higher than that in understory P. ginseng stems. Among the four kinds
of understory P. ginseng leaves, the total amount of ginsenosides of 10 species was 60—100 mg/g, and the content was the highest at
20 years. Among the four kinds of understory P. ginseng stems, the total amount of ginsenosides in eight except ginsenosides Rb2 and
Rbs was the highest in 20 years. Protopanaxadiol (PPD) -type saponins were the highest in understory P. ginseng in 20 years, and
protopanaxatriol (PPT) -type saponins had the highest content of saponins in understory P. ginseng leaves in 15 years. The different
components in the stems and leaves of understory P. ginseng under the four ages were ginsenosides Re, Rd, Rgi and Rc. Conclusion
There are differences in saponin content in the stems and leaves of understory P. ginseng under different growth years, which provides
a theoretical basis for the development and utilization of non-medicinal parts of understory P. ginseng.
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1-ginsenoside Rg;; 2-ginsenoside Re; 3-ginsenoside Rf; 4-ginsenoside Rgy; 5-ginsenoside Ro; 6-ginsenoside Rb,; 7-ginsenoside Rc; 8-ginsenoside Rby; 9-
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1 EAXEBMARR HPLC BiZE (A) 110, 15, 20, 25 EHTEM##AAK HPLC &i%E (B, D, F, H) X 10, 15,
20~ 25 EM TS EHRAR HPLC Bi%E (G, E, G, 1)
Fig. 1 HPLC chromatogram of mixed reference solution (A), HPLC chromatogram (B, D, F, H) of 10, 15, 20 and 25 years

understory P. ginseng leaves sample solution and HPLC chromatogram of 10, 15, 20 and 25 years understory P. ginseng stems

sample solution (C, E, G, I)
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Table 1 Results of linear relationship between 10
ginsenosides

It iR GG mgml ) R
Rgi  Y=44.294 0X—0.3632 0.0084~1.6800 0.9998
Re  Y=49.3343 X+0.061 7 0.0092~1.8300 0.9999
Rf  Y=0.0607 X40.0007 0.050 3~10.064 0 0.999 7
Rgz  Y=59.546 5 X+0.061 5 0.0034~0.6700 0.999 9
Ro  Y=47.5229 X+0.0340 0.0058~1.1500 0.9999
Rb:  Y=34.863 9 X—0.0822 0.6600~1.3200 0.9999
Rc Y=38.540 7 X+0.038 3 0.002 6~0.5200 0.9999
Rby  Y=39.442 8 X+0.0407 0.0044~0.8800 0.999 7

Rb;  Y=33.9399 X+0.0173 0.001 4~0.2800 0.999 7
Rd  Y=452508 X—0.028 9 0.0056~1.1200 0.9999

242 FEEFERLE  BURSXTHSIEW, % <217
TR (i S A LRI E 6 Yk, iCsRIETH R, TS
| iR 10 FASBHEIERAF RSD N 0.01%~
0.11%, REIZAUISHREE L R IF.
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S, TOSRIEERY, THREAGE] Bk 10 ANl a4
) RSD N 1.11%~2.12%, FKIIZI7iEER M BRI,
245 JNEEREICRRE WO ESERIKRTS
2, MR 6 1, FEEIIANR I, %
“2.37 TR vk A I, BRI, T
5% A2 24 Rgi» Re. Rf. Rgy. Ro. Rbi. Re.
Rba. Rbs. Rd AR EISCER 73 008 102.54%
103.87%-+ 99.43%. 100.56%+ 98.69%-. 99.22%.



FER 20244E8 7 $55% H 158 Chinese Traditional and Herbal Drugs 2024 August Vol. 55 No. 15 * 5241 »

100.89%. 101.90%. 97.75%. 102.64%, RSD Ny “2.17 TN i 2 A HEREN 5E , 10 VT AR . HPLC
1.96%- 1.00%- 1.06%- 1.96%- 1.23%- 1.08%- 0.96%. o K EANEER NS 2 i HPLC Bk K LA 1,
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Table 2 Results of determination of ginsenosides content of understory P. ginseng stems and leaves

ANZB2H/(mgg™)

i Rei Re Rf Re Ro Rb: Re Rb:  Rbs Rd

Y1 13.03 2461 006 082 051 031 8.08 272 011 8.83
Y2 13.11 24.10 007 059 045 037 7.68 275 0.12 9.42
Y3 14.81 26.96 008 090 066 047 8.21 323 012 11.01
Y4 14.80 26.96 007 08 065 038 9.25 3.06 011 10.83
Y5 14.90 2721 007 079 066 048 8.90 336 0.16 11.81
Y6 13.79 25.08 007 076 051 039 8.20 202 012 10.02
Y7 16.55 31.25 003 048 088 16l 769 472 028 1320
Y8 16.89 31.86 004 047 089  1.64 8.83 491 036 13.44
Y9 1623 30.58 004 045 085 150 850 481 035 13.00
Y10 16.11 30.19 003 052 08 146 7.52 474 029 12.82
Y11 16.77 31.94 0.04 047 093 153 8.27 477 027 13.67
Y12 16.82 31.75 004 051 092 157 8.32 489 030 1329
Y13 1523 29.23 008 117 088  1.00 9.60 8.06  0.46 2236
Y14 15.49 29.95 006 123 096 098 10.45 832 0.6 2323
Y15 1553 29.90 006 122 098  1.03 10.18 836  0.54 2330
Y16 1538 29.35 007 123 088  1.04 9.69 815 044 2250
Y17 15.65 3047 007 127 096  1.09 10.32 855  0.56 24.00
Y18 15.45 29.78 007 122 090  1.03 10.05 829 048 23.08
Y19 831 24,54 004 085 086 062 5.81 615 025 16.93
Y20 8.55 24.53 003 08 087 057 5.29 590 020 17.38
Y21 9.56 26.77 005 095 084 063 5.47 641 020 17.93
Y22 9.70 27.84 004 112 100 064 5.88 666 023 19.73
Y23 9.70 28.69 004 100 100 068 6.39 685 026 2036
Y24 9.03 25.56 004 093 090 062 5.67 608 023 17.91
1 147 150 0.17 007 025 015 0.05 — — 032
» 158 1.49 017 013 025 015 0.03 — — 031
13 161 150 0.16 014 025 0.8 0.04 — — 0.29
14 161 152 0.16 013 026 020 0.05 — — 0.30
15 1.62 1.52 016 012 025 0.6 0.03 — — 033
16 157 151 016 012 025 017 0.04 — — 031
7 1.63 2.00 006 007 025  0.09 0.06 — — 0.17
18 1.63 201 005 006 026 0.1 0.07 — — 0.16
19 155 1.94 006 008 029 0.2 0.08 — — 0.17
710 1.68 1.97 006 008 028 0.3 0.08 — — 0.17
11 161 1.95 006 008 028 0.1 0.07 — — 0.19
12 1.62 1.98 006 005 027 0.1 0.07 — — 0.17
13 2.56 2.15 0.19 009 025 0.1 0.15 — — 0.62
14 254 2.16 0.18 017 024 028 0.18 — — 0.55
115 226 1.93 017 014 021 026 0.17 — — 0.49
116 227 1.96 018 018 021 029 0.19 — — 0.44
17 227 1.93 017 010 020 021 0.11 — — 0.54
118 243 2.07 0.18 014 023 023 0.16 — — 0.54
719 1.39 1.85 011 018 052  0.09 0.04 — — 0.24
120 143 2.10 0.11 020 054  0.09 0.06 — — 0.23
21 1.49 1.80 0.10 018 056  0.10 0.06 — — 0.23
22 1.49 1.80 010 018 056  0.10 0.06 — — 0.22
123 151 178 011 018 054  0.10 0.07 — — 025

124 1.49 1.90 0.11 0.19 0.55 0.10 0.06 — — 0.24
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and stems of four different ages
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