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ABSTRACT 
Objective: It is well known that steviol glycosides provide a non-caloric, natural sweetener for a whole 
range of foodstuffs. The reason for this non-caloric property is because the human digestive system is unable 
to hydrolyze the -glycosidic (ester) bonds that link the sugar moieties to the steviol scaffold. Of course, 
bacteria in the colon do hydrolyze these bonds, thus setting steviol free for further metabolic processing 
(Geuns, Buyse, Vankeirsbilck, & Temme, 2007). During experiments with soil bacteria, which are also able 
to hydrolyze these bonds, we found that upon prolonged incubation these bacteria are also able to degrade 
the resulting steviol. To our best knowledge, this is the first report on the degradation (chemically or micro-
biologically) of the steviol frame. 
Materials and Methods: 5 g of soil originating from a Paraguayan stevia plantation was incubated at 37 °C 
with sterile steviol glycosides minimal medium containing 0.2% NH4NO3, 1,2% TRIS buffer, 0.1% K2HPO4, 
0.05% NaCl, 0.05% MgSO4.7H2O, 0.01% yeast extract and 0.1% steviol glycosides mixture in demineral-
ized water; the pH was adjusted to 8.1 with HCl 2M. Samples were taken at regular intervals and analyzed 
by HPLC according to a previously published method (Jooken et al., 2012) 
Results: After 1 week of incubation, all steviol glycosides were bacteriologically converted to steviol. On 
prolonged incubation, at least two weeks, however, the concentration of steviol decreased and a new peak 
appeared in the chromatogram. The compound, responsible for this peak could be obtained as white crystals. 
A complete structural identification was done with 1H, 13C NMR and FTIR (see Figure 1). The compound 
was nicknamed “Monicanone”. 
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Figure 1: Degradation of steviol glycosides 

Conclusion and Broader Impacts: Soil incubated with steviol instead of steviol glycosides in the minimal 
medium failed to produce any bacterial growth. It is believed that a bacterial consortium is responsible for 
the degradation of steviol. At the moment of this writing, the species responsible for the degradation are not 
yet identified.  
A wider conclusion that one may draw from these observations is that the use of steviol glycosides will pose 
no ecological problem, as they will probably not accumulate in the environment. 
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