Saponins are Mother Nature’s surfactants. Structurally, this class of compounds are glycosides of
triterpenes, and their exact masses very often exceed 1000 daltons. If one attempts to analyze higher
molecular weight compounds such as saponins, triglycerides, phospholipids, ceramides, or oligopeptides
using the default parameters of the Excel Add-In, a message may appear that the mass error window and/or
the isotope error window must be tightened. This “window check” is needed to keep the Excel Add-In
analysis times under 30 minutes.

Unlike polypeptides, the saponins, triglycerides, phospholipids,
and ceramides generally are composed of carbon, hydrogen, and
oxygen atoms along with perhaps one nitrogen atom and/or one
phosphorus atom. Their possible molecular formulas are very
limited. If you are working with these lipophilic compounds,
setting the number of nitrogen and phosphorus atoms to 1 or
less, and setting the number of sulfur and halogen atoms to zero,
will remove this window restriction check. The Excel Add-In will
then analyze compounds up to mass 1999 even with error
windows set at the maxima.
The spectrum of the week is spectral data of bellissaponin BS1.
This compound has an exact mass of 1220.6190. In the DataInput
worksheet, the mass error window is set to 5 mDa and the Isotope
Error Window is set at 15% absolute. The maximum number of
nitrogen and phosphorus atoms were set to 1 and the number of
sulfur and halogen atoms were set to zero. The run time was 58
seconds.
All results align the internal 5-carbon xylose residue on the
outside of the modular structures, but it is structurally between
two deoxymannose residues. In MS-MS, there is a welldocumented rearrangement where the internal residue of a
trisaccharide is lost (1,2), and this is apparently happening here.
The 1089.583 dalton ion cannot be explained any other way.

This ms2 (MS/MS) spectrum of bellissaponin BS1 was analyzed with the Excel Add-In. The result for the first
partition and highest scoring partition is shown below. This analysis took 58 seconds. (The complete set of
partitions can be viewed here: bellissaponin example).

References
1.

Loss of Internal 1 + 6 Substituted Monosaccharide Residues from Underivatized and Per-0Methylated Trisaccharides, L. P. Briill, W. Heerma, J, Thomas-Oates, and J. Haverkamp. J Am Soc.
Mass Spectrom. 1997, 8, 43-49
2. Mass spectrometric glycan rearrangements. Manfred Wuhrer, André M. Deelder, Yuri E.M. van der
Burgt. Mass Spectrometry Reviews, Volume30, Issue4, July/August 2011, pages 664-680.

