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Abstract: A novel saponin was isolated from the transformed products of ginsenoside Rh1 by 
Bacillus subtilis. It’s structure was determined to be 3-O-β-D-glucopyranosyl-6-O-β-D-gluco- 
pyranosyl-20 (S)-protopanaxatriol on the basis of the spectral data. 
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Biotransformation is an efficient way to produce new structural products.  In our 
experiments, ginsenoside Rh1 was biotransformed by Bacillus subtilis and a new 
triterpene saponin, 3-O-β-D-glucopyranosyl-6-O-β-D-glucopyranosyl-20(S)-protopana- 
xatriol (1) was isolated from the transformed products.  The saponin was linked with 
two β-D-glucopyranosyls at C-3 and C-6.  
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Experimental 
 
Bacillus subtilis was inoculated in 250 mL flask contained 100 mL wort medium.  120 
mg ginsenoside Rh1 was dissolved in ethanol and equally accede to three flasks when the 
strain was inoculated in, then the disposal was cultured at 30 oC for 96 hours.  The  
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Table 1  The NMR data of compound 1 in C5D5N (δ ppm) 
 

Position 　δC 　δH        HMBC 1H-1H COSY 
1 39.4 0.99, s 

1.65, s 
C-9, C-5, C-4 

C-19, C-2 
H-1, H-2 
H-1, H-2 

2 27.9 1.90, d, 10.8 
1.85, d, 9.4 

C-4 
 

H-1, H-2 
H-1, H-2 

3 89.2 4.23, dd, 9.0, 15.2 C-5, C-1′ (w) / 
4 40.3 / / / 
5 61.5 1.40, m C-19, C-3 H-6 
6 80.3 4.36, m C-1′′ H-5, H-7  
7 45.3 2.46, d, 12.4 

1.90, s 
C-18, C-9, C-8, C-5 

C-18, C-9(w), C-8, C-5 
H-7, 

H-5, H-7 
8 41.2 /  / 
9 50.2 1.59, s C-11, C-8 H-11 
10 39.7 / / / 
11 32.1 2.29, m C-13(w), C-12 H-9, H-12 
12 71.1 3.91, m  H-13 
13 48.3 2.02, s  C-30, 

C-16(w) ,C-14,C-12 
H-12 

14 51.7 / / / 
15 31.3 1.63, s 

1.02, s 
C-30, C-16 
C-30, C-14 

H-16 

16 26.9 1.35, s 
1.77, s 

C-20, C-17, C-14 H-17, H-15 
H-15, H-17 

17 54.8 2.28, m C-15, C-13 H-16, H-15 
18 17.4 1.16, s C-30, C-9, C-8, C-5(w) / 
19 17.7 1.05, s C-9, C-5, C-1 / 
20 73.0 / / / 

21 27.1 1.39, s C-22, C-20, C-17 / 
22 35.9 2.02, m 

1.68, m 
C-21, C-20, C-17 

C-21 
/ 

23 23.0 / /  
24 126.4 5.32, m C-27, C-26, C-23 / 
25 130.8 / / / 
26 25.8 1.56, s C-27, C-25, C-24 / 
27 17.6 1.50, s C-26 (w) / 
28 31.7 2.02, s C-19, C-5, C-4 / 
29 16.3 1.52, s C-28, C-5, C-4, C-2 / 
30 16.8 0.78, s  C-15, C-14, C-13, C-8  
 3-glc    
1′ 105.8 4.94, d, 7.7 C-3, C-3′, C-4′, C-5′ H-2′ 
2′ 75.6 4.13, m C-1′, C-3 H-3′, H-1′ 
3′ 80.3 4.36, m C-1′, C-6′ H-2′, H-4′ 
4′ 72.0 3.91, m C-1′ H-3′ 
5′ 78.6 3.49 C-3′  
6′ 62.5 4.47, m 

4.32, m 
/ H-6′ 

H-6′ 
 6-glc    
1′′ 103.1 5.91, d, 8.0 C-3′′ H-2′′ 
2′′ 74.8 4.18, m C-1′′, C-3′′ H-1′′ 
3′′ 77.6 3.87, m / / 
4′′ 71.0 4.21 C-1′′, C-2′′, C-6′′ / 
5′′ 77.6 3.87 m /  
6′′ 62.6 4.47, m 

4.32, m 
/ H-6′′ 

H-6′′ 
Note: The 1D-NMR data for compound 1 was recorded on Bruker AM-400(400 MHz), and 
2D-NMR data for compound 1 was recorded on Bruker DRX-500(500 MHz), respectively. 
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cultures of Bacillus subtilis containing saponin were combined (300 mL) and filtered. 
The filtrate was exhaustively extracted four times with n-butanol and 4.5 g 
transformational residue of ginsenoside Rh1 (TRh) was obtained from the filtrate.  
Fraction TRh was chromatographied on a silica gel (12 g) column and eluted with 
chloroform and methanol (6:1, v/v) and further subjected on Sephadex LH-20 eluting 
with methanol to obtain compound 1 (5 mg). 

Compound 1, the negative HRFABMS determined the molecular formula to be 
C42H72014

 (m/z 799.4846 [M - H]-, calcd. 799.4844), which was 162 amu greater than its 
substrate ginsenoside Rh1.  The data of 1H- and 13C-NMR showed compound 1 had two 
proton signals at δ 4.94 (d, J = 7.7 Hz), δ 5.91 (d, J = 8.0 Hz) and two methine carbon 
signals at δ 105.8、δ 103.1, and two terminal carbons at δ 62.5 and 62.6, hence one could 
speculate that compound 1 contained two β-glucopyranosyls.  Compared with the 
spectral data1 of the ginsenoside Rh1, the C-3 chemical shift of compound 1 was 
obviously shifted to low field.  Therefore the additional β-glucopyranosyl might be 
linked at C-3.  The HMBC experiments showed the 1H-13C long-range correlations 
between the methine protons at δ 4.23 (H-3) and δ 105.8 (C-3-glc-1′′), δ 4.63 (H-6) and 
δ 103.1 (C-6-glc-1′)，δ 5.91 (H-6-glc-1′) and δ 80.3 (C-6), and between the methine 
protons at δ 4.94 (H-3-glc-1′′) and δ 89.2 (C-3).  The ROESY experiments showed 
1H-1H correlation between the protons at δ 4.23 (H-3) and δ 4.94 (H-3-glc-1′′).  In 
comparison with the substrate ginsenoside Rh1, compound 1 had additional β-gluco- 
pyranosyl linked with C-3, so its structure was determined to be 3-O-β-D-gluco- 
pyranosyl-6-O-β-D-glucopyranosyl-20 (S)-protopanaxatriol. 

Compound 1：white power，[α]22
D  +180 (c 0.1，CH3OH)，FAB-MS- m/z: 799 ([M-H]-, 

100), 637 ([M – H - 162]－, 6), 475([M – H - 2×162]－，14)； IR (KBr) ν 3414, 2958, 1633, 
1455, 1146, 1077, 1031 cm-1.  The 1H- and 13C-NMR spectral data see Table 1.  
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