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Preparation of rare ginsenoside by transformation of ginsenoside Re catalyzed
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Abstract: Objective A new, environment-friendly and efficient method for the preparation of rare ginsenoside Rgs, Fs, Rk3, and Rhs
was established, which provides a theoretical basis for preparing rare ginsenosides. Methods Rare ginsenoside was prepared by
hydrolyzing ginsenoside Re using aspartic acid as the catalyst, through semi preparative HPLC, the target compounds Rgg, F4, Rks, and
Rh4 were rapidly separated from the degradation products, quantitative analysis, and structure identification by HPLC and NMR.
Results Ginsenoside Re was hydrolyzed by aspartic acid according to the ratio 10 : 1 at 120 C for 1 h, the conversion rate of
ginsenoside Re was 100%, the yields of rare ginsenoside Rgs, Fa, Rks, and Rhs were 11.2%, 13.1%, 20.6%, and 24.3%, respectively,
and the purity of the four compounds were all above 99%. Conclusion The method is simple, low-cost, and non-pollution for
environment, the research has important application value for the development of green environmental protection of rare ginsenosides
drugs and health food.
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Fig. 1 Catalytic conversion of ginsenoside Re to ginsenoside Rgs, F4, Rk3, and Rh4 by aspartic acid
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] 45 A HPLC : COSMOSIL 5C;5-MS-II
column 434 (250 mmX 10 mm, 5 pm), FRENAH
RNENE-IK (42 058), HRFUAE 3.0 mL/min, 5l
WK 203 nm, BEFEARN 1 mL, FEHiRVER.

3B HPLC: COSMOSIL 5C15-MS-1I column
3 (250 mmX4.6 mm, 5 pm), VBN J9K
(A -2JiF (B); #RFEBEML: 0~5min, 22%~30%
B; 5~25min, 30%~46% B; 25~35min, 46%~
64% B; 35~44 min, 64%~65% B; 44~50 min,
65%~100% B; 50~55 min, 100%~22% B. A&
& 1 mL/min, B0 KN 203 nm, FEiEHN 25 C,
BEFERFN 20 pl.
22 A&
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TRA GRS, 0.45 pm JEIFEEN, &H.
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J=72Hz); 2 MHlivndE R 7155, B ER 20 o ik
JRT155 0 6.43 (1H, d, J = 3.3 Hz) 0% %) B i 5L
JRT1E5 6 5.14 (1H, d, J = 6.8 Hz). ¥1L& 2
ff) BC-NMR #E##E (£ 1) 5 AS 24 Fy (3R
PSR, AR BT C-21 L2
FEAE N 60 27.5 (R 1), IEB C-20(22) HIXUEE N Z
F RO BRI E) 2 S 3B,60,12B- = FR S IA -
20(22)Z,24- — ¥ -6-O-a-L- Mt W R 25 HF 3 -
(1—-2)-B-D-ME W i Z f 1, B AN S 24 Fao

R, O TR, s TK, S TuinE. Bk
2521 B T8 m/z 643.5 [M+Na]". "H-NMR (400
MHz, CsDsN) g5 H 7 AMRFIER R 755 6
1.20 (C-18), 1.05 (C-19), 1.64 (C-26), 1.64 (C-27),
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Table 1 '3C-NMR Spectral data of ginsenosides Rgs, F4, Rk3, and Rhs (100MHz, CsDsN)

ek Res

s 0 SCHME 0 SEMMA 0 SCHME 0 SEME 0 SCHME 0 SEMMA 0 SCHRHE 0 SEIMA
1 39.9 39.6 39.4 36.6 39.5 39.6 39.4 39.6
2 27.6 27.9 27.7 27.8 27.9 28.0 27.8 27.5
3 78.3 78.5 78.5 78.6 78.5 78.7 78.5 78.2
4 39.6 39.6 40.0 40.1 40.3 40.5 40.2 40.5
5 60.7 60.9 60.8 60.9 61.4 61.5 61.3 61.5
6 74.1 74.3 74.3 74.5 80.0 80.1 79.9 78.7
7 46.1 46.5 46.1 46.2 453 45.4 45.2 45.4
8 41.3 41.6 41.4 41.1 41.2 40.5 41.2 41.4
9 50.2 50.3 50.1 50.2 50.6 50.7 50.5 50.7
10 39.4 394 39.6 39.8 39.7 39.8 39.6 39.8
11 32.1 32.1 32.1 323 32.7 32.7 32.1 32.4
12 72.5 72.7 70.4 69.5 72.4 72.5 72.5 72.7
13 50.6 50.6 50.3 50.2 52.0 52.2 50.5 50.8
14 50.8 50.7 50.6 50.4 51.1 51.2 50.7 50.9
15 32,5 324 32.6 32.7 32,5 32.6 324 32.6
16 27.6 27.9 25.7 25.5 30.7 30.8 28.7 28.9
17 50.0 50.3 50.8 50.8 48.2 48.4 50.3 50.5
18 17.6 17.8 17.7 17.8 17.3 17.4 17.3 17.5
19 17.6 17.8 18.7 18.8 17.7 17.8 17.6 17.8
20 140.0 139.8 140.1 140.2 155.4 155.5 140.0 140.2
21 13.0 13.6 27.4 27.5 108.1 108.2 13.0 13.2
22 123.0 123.3 124.3 123.6 33.7 33.8 123.4 123.4
23 27.4 27.2 30.1 29.9 27.0 27.1 27.3 28.0
24 123.7 123.6 124.8 123.9 125.3 125.5 123.8 123.9
25 131.2 131.4 131.2 131.3 131.1 131.3 131.1 131.3
26 25.6 26.2 25.6 25.5 25.7 25.8 25.6 25.8
27 16.8 16.6 17.6 17.7 17.3 17.4 17.6 17.8
28 32.1 32.1 32.6 32.7 31.7 31.8 31.6 31.8
29 17.5 17.7 16.9 17.0 16.3 16.4 16.2 16.4
30 17.1 17.5 17.1 17.2 16.7 16.8 16.7 16.9
1’ 101.7 101.9 101.8 101.9 106.0 106.1 105.8 106.1
2! 79.3 79.5 79.3 79.5 75.4 75.6 75.3 75.5
3 78.4 78.6 78.3 78.4 79.6 79.7 79.5 79.7
4' 72.5 72.7 72.5 72.7 71.8 71.9 71.7 71.9
5 78.4 78.6 78.3 78.4 78.1 78.2 77.9 78.2
6 63.0 63.2 63.1 63.2 63.0 63.2 62.9 63.2
1" 101.8 102.0 101.9 102.0

2" 72.2 72.4 72.2 72.4

3" 72.3 72.5 72.4 72.5

4" 74.3 74.3 74.1 74.3

5" 69.4 69.8 69.4 69.5

6" 18.7 18.8 19.1 18.8
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