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Comprehensive two-dimensional analysis of saponins from Quillaja Saponaria comparison of RPLCxRPLC and HILICxRPLC modes

Because standards or representative samples are not always available, the 2D analysis of natural products is highly challenging.

Using off-line fraction transfer avoids peak tracking and hence speeds up the 2D method development. Moreover fraction treatments limits injection effects in the second dimension, hence facilitating HILIC x RPLC combination.

In this work, the two combinations have been compared in terms of occupation space rate and peak capacity.
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RPLCxRPLC vs. HILIC x RPLC

Saponins are naturally occurring detergents used as vaccines adjuvant to increase their bioavailability. The most known saponins come from the Quillaja saponaria tree bark, commercialized as a mixture containing over hundreds of molecules. While the natural source may vary according to its geographical origin, the mixture may also be adulterated by other cheaper plant saponins, such as from Yucca schidigera. Hence the cartography of such a sample may be useful to discriminate various samples, eventually identifying species-specific biomarkers.

Example of a saponin structure with an aglycone core (quillaic acid), a β-glucuronic acid and various glycoside groups and acyl chains 

Objectives:

  comparison of 2D offline set-ups for comprehensive cartography Constraints: no representative samples or standards available STAR RP-18e (250 x 4 mm, 5 µm), 0.5 mL/min, 30 °C, Vinj 22 µL, Mobile phase A = H 2 O + 10 mM am. acetate, B = MeOH + 10 mM am. acetate Gradient 60-80% B in 22.00 min, normalized slope 4%, UV detection 205 nm Column Waters Acquity UPLC BEH C18 (50 x 2.1 mm, 1.7 µm), V inj 25 µL, 1 mL/min, 50°C, V delay 110 µL, Mobile phase A = H 2 O + 0.1% formic acid, B = ACN + 0.1% formic acid), Gradient 30-60% B in 0.36 min, normalized slope 10%, UV detection 205 nm The authors wish to thank Agilent Technologies for the loan of the Agilent 1260 instrument equipped with the 1260 Infinity II Analytical-Scale Fraction Collector Column Waters XBridge BEH Amide (150 x 4.6 mm, 5 µm) 1.40 mL/min, 30 °C, V inj 50 µL, Mobile phase A = H 2 O + 10 mM am. acetate, B = ACN, Gradient 84-62%B in 5.50 min, normalized slope Column Merck Purospher STAR RP-18e (250 x 4 mm, 5 µm) 1.06 mL/min, 30 °C , V delay 2.39 mL, UV detection 205 nm Gradient 5-95% B in 31.05 min, normalized slope 6%, V inj 22 µL A low pH increases the elution range but does not change global selectivity (pKa saponins ~4.6) HILIC The compounds that are retained in RPLC cover the whole HILIC elution range An elevated degree of orthogonality is hence suspected Mobiles phases A = H 2 O and B = MeOH + additives in each phase: 0.1% formic acid (pH aq 2.4) or 10 mM ammonium acetate (pH aq 6.8) Mobiles phases A = H 2 O + 0.1% formic acid and B = ACN or MeOH Acetonitrile decreases the global retention (final elution composition 57 % vs 88% with MeOH) Column Waters XBridge BEH Amide (50 x 2.1 mm, 1.7 µm), V inj 10 µL, 0.43 mL/min, 30 °C, V delay 110 µL, UV detection 205 nm Mobile phase A = H 2 O + 10 mM amm. acetate, B = ACN, Gradient 95-60% B in 2.44 min, normalized slope 4% RPLC fraction is collected from Purospher STAR RP-18e (250 x 4 mm, 5 µm) with a generic gradient A = H 2 O + 0.1% formic acid, B = ACN + 0.1% formic acid