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Introduction:  
Saponins are natural surfactant compounds whose aqueous 
solutions can form stable foam and micellar solutions. They are 
glycosides formed by one, two or three oligosaccharide chains 
linked to a steroid or triterpene aglycone through acetal and/or 
ester-acetal bonds.  
Quillaja brasiliensis is an endemic tree species in southern 
Brazil and northern Uruguay. It has been shown in experimental 
vaccines in animal models that the aqueous extract and some of 
the purified saponin fractions obtained from leaves of Q. 
brasiliensis have immunoadjuvant activity comparable with 
Quil-A®, the main commercial adjuvant product based on Q. 
saponaria saponins [1, 2]. These saponins are also able to form 
ISCOM- type nanometric micellar structures which are even 
more effective vaccine adjuvants, generating both humoral and 
cellular immune responses [2]. 
The aim of this study was to perform a preliminary structural 
characterization of the immunoadjuvant fraction of saponins 
designated as Fraction B. 
 
Materials and methods: 
The aqueous extract of Q. brasiliensis was subjected to a 
separation on an SPE column to remove non-saponin 
components and the fractions containing saponins were reunited 
(Fraction B). This fraction was investigated by direct infusion 
and liquid chromatography/electrospray ionization ion trap 
multiple-stage mass spectrometry in negative ion mode (DI-ESI-
IT-MSn and LC-ESI-IT-MSn). The aglycone and the sequence of 
the oligosaccharide residues at C-3 and C-28 were characterized 
based on MS2 and MS3 experiments of the [M-H]- ions. 
 
Results and discussion:  
According to their [M-H]- ions, characteristic product ions and 
retention times, twenty seven bidesmosidic saponins, bearing 
four types of triterpenic aglycones (Fig.1) were identified [3]. 
 

 
Aglycones Ra Rb Rc 

23-O-acetylphytolaccinic acid CH2OCOCH3 H CH3 
Gypsogenin CHO H CH3 

Phytolaccinic acid CH2OH H COOCH3 
Quillaic acid CHO OH CH3 

 
Figure 1: Bidesmosidic saponins feature four different 
triterpenic aglycones. R0-R4: different mono- or oligosaccharide 
substituents. 
 
Conclusion:  
This is the first detailed report about the structure of Q. 
brasiliensis saponins. Further work will be necessary to fully 
characterize all the immune stimulating saponins present in the 
Q. brasiliensis species. 
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