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Metabolic processes of gentiopicroside (1) by human intestinal bacteria 
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Fig. 1.  A typical TLC-densitometric profile of the metabolites formed by anaerobic 

incubation of gentiopicroside (1) with Veillonella parvula ss parvula 

 

Each bacterium was cultured in the presence of gentiopicroside (1) for 24 h at 37 C. 

The products were extracted with EtOAc and analyzed by TLC-densitometry. The 

peaks corresponding to metabolites are represented by G—G5; other peaks originate 

from the bacterial cells and culture broth. The Rf values of these metabolites on TLC 

with CHCl3-MeOH (15:1) were as follows: G1, 0.92; G2, 0.85; G3, 0.59; G4 and G5, 

0.46—0.50. 

 

Screening of intestinal bacterial strains for ability to metabolize gentiopicroside (1) 

Each precultured bacterial strain (0.2 ml) was added to GAM broth (10 ml) and cultured 

for 24 h at 37 °C under anaerobic conditions. Gentiopicroside (1) was added to each 

culture, and the mixturewas incubated for 22 h under the same conditions and then 

extracted with EtOAc (10 ml). After evaporation of the EtOAc, CHCl3MeOH (1:1, 0.5 

ml) was added to the residue and an aliquot (50 l) of the solution was applied to a 

silica gel TLC plate, which was developed with CHCl3MeOH (15:1). The metabolites 

separated on the plate were quantitatively analyzed with a TLC scanner at 230 nm 

relative to a reference wavelength of 550 nm. [El-Sedawy et al., Chem. Pharm. Bull. 37, 

2435-2437 (1989)] 

 

Isolation of metabolites  

A precultured bacterial suspension (100 ml) of Veillonella parvula ss parvula ATCC 

10790 was added to GAM broth (900 ml) and incubated for 24 h at 37 °C in an 
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anaerobic jar, in which air had been replaced with O2-free CO2 in the presence of steel 

wool. [El-Sedawy et al., Chem. Pharm. Bull. 37, 2435-2437 (1989)] 

 

Gentiopicroside (1, 1 g in 5 ml of 0.1 M phosphate buffer, pH 7.4) was then added, and 

the mixture was anaerobically incubated for 22 h at 37 °C and extracted 3 times with 

EtOAc (1000 ml each). The combined solutions were concentrated in vacuo to give an 

oily residue. The residue was applied to a column of silica gel, which was washed with 

hexane and eluted successively with benzene, benzeneCHCl3 (3:1) and 

benzeneCHCl3 (2:1) to afford five metabolites, G1 (3 mg), G2 (3 mg), G3 (14 mg) and 

G4 + G5 (12 mg). Repeated preparative TLC of a mixture of G4 and G5 gave two pure 

compounds. [El-Sedawy et al., Chem. Pharm. Bull. 37, 2435-2437 (1989)] 

 

Metabolite G3 

Colorless powder. MS m/z (rel. int.): 176 (100, M
+
), 148 (51, M

+
 CO), 119 (38), 120 

(25), 91 (34). IR cm
-1

: 3460 (OH), 1710 (C=0), 1635, 1600 (Ar). UV max nm: 243, 

265, 317 (sh). 
1
H-NMR (270 MHz, CDC13):  8.29 (1H, d, J= 7.8 Hz, H-8), 7.76 (1H, d, 

J= 7.8 Hz, H-6), 7.52 (1H, t, J=7.8 Hz, H-7), 7.34 (1H, d, J= 5.9 Hz, H-3), 6.78 (1H, d, . 

J= 5.9 Hz, H-4), 4.91 (2H, d, J= 5.4 Hz, H2-9). [El-Sedawy et al., Chem. Pharm. Bull. 

37, 2435-2437 (1989)] 

 

Metabolite G5 

White powder, []D +2° (c = 0.15, CHC13). MS m/z: (rel. int.): 196 (69, M
+
), 181 (100, 

M
+
Me), 126 (91), 121 (94), 55 (52). IR  cm

-1
: 3400 (OH), 1685 (C=O), 1600 (Ar). 

UV max nm: 280. 
1
H-NMR (270 MHz, CDC13): 7.55 (1H, s, H-8), 5.52 (1H, m, H-4), 

5.08 (1H, dd, J= 18.2, 2.7 Hz, Hb-3), 4.97 (1H, dd, J= 18.2, 3.5 Hz, Ha-3), 4.61 (1H, dq, 

J= 2.8, 6.6 Hz, H-6), 3.72 (1H, dd, J= 11.0, 7.2 Hz, Ha-9), 3.61 (1H, dd, J= 11.0, 6.7 Hz, 

Hb-9), 2.44 (1H, m, H-5), 1.31 (3H, d, J= 6.6 Hz, H3-10). [El-Sedawy et al., Chem. 

Pharm. Bull. 37, 2435-2437 (1989)] 
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