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Steven Fischer Agilent Technologies Maria Pesek Joseph Pesek San Jose State University



June, 2009



Separation Of Hydrophilic Metabolites In Metabolomics CE • Low loading capacity • MS Buffer compatibility



GC • Chemical derivatization



HPLC – Retention mechanisms • • • •



Chemical derivatization Ion pairing chromatography Normal phase chromatography Hydrophilic interaction chromatography (HILIC)
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HPLC – Aqueous Normal Phase (ANP) • • • •



No derivatization Compatible with LC/MS Rapid re-equilibration, Reproducible chromatography
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Conversion of Type B Silica to Type C Silica



May, 2008



Hydrophilic Separation By ANP: Status



Many things have been learned



Two separate methods with dedicated columns



• Silica hydride surface permanently changes after exposure to ammonia • Trace sodium affects acidic compound peak shape



• Positive ion method using formic acid modifier pH ~ 2.5



– Glass bottles and frits are source – Sample matrix



– Analyze sugars, purines, amino acids



• Negative ion method using ammonium formate buffered pH 7 – Analyze organic acids, nucleotides and sugar phosphates



• Acids require near neutral pH to be retained on column



• Bases are best analyzed at acidic pH



Page 3



January, 2009



ANP Chromatography: Effect Of Trace Sodium Leaching From Glass Solvent Bottles Glass Bottles Fresh Solvent
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Glass Bottles After Standing for a Few Days



January, 2009



ANP Chromatography: Plastic Bottles Replace Glass Solvent Bottles Plastic Bottles Fresh Solvent
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Plastic Bottles After Standing for 2 Weeks



January, 2009



ANP Chromatography: Effect Of Sodium In Sample 10 mM Na Acetate Added to Sample
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Sample with 10 mM Na Acetate and 20 mM NH4 Acetate



January, 2009



ANP Negative Method: Separation Of Isocitrate and Citrate (C6H8O7) Column: MicroSolv Technology Corp



Isocitrate



Cogent Diamond Hydride 2.1 x 150 mm Citrate



Isocitrate Citrate
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Solvents: Bottle A: Strong Solvent 50% methanol / 50% water / 0.05% formic acid Bottle B: Weak Solvent 90% acetonitrile / 10% water with 10 mM NH4 Acetate Flow Rate: 0.4 ml/min Stop time: 20 min Post time: 5 min
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ANP Negative Method: Separation Of Maleic And Fumaric Acid (C4H4O4) Column: MicroSolv Technology Corp Cogent Diamond Hydride 2.1 x 150 mm Maleic acid Fumaric acid
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Solvents: Bottle A: Strong Solvent 50% methanol / 50% water / 0.05% formic acid Bottle B: Weak Solvent 90% acetonitrile / 10% water with 10 mM NH4 Acetate Flow Rate: 0.4 ml/min Stop time: 20 min Post time: 5 min



January, 2009



ANP Negative Method: Separation Of UDP-Glucose And UDP-Galactose (C15H24N2O17P2) Column: MicroSolv Technology Corp Cogent Diamond Hydride 2.1 x 150 mm UDPGlucose



UDPGalactose
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Solvents: Bottle A: Strong Solvent 50% methanol / 50% water / 0.05% formic acid Bottle B: Weak Solvent 90% acetonitrile / 10% water with 10 mM NH4 Acetate Flow Rate: 0.4 ml/min Stop time: 20 min Post time: 5 min



January, 2009



ANP Negative Method: Reproducible Results With Urine – 10 Technical Replicate Overlays



Column: MicroSolv Technology Corp Cogent Diamond Hydride 2.1 x 150 mm Bottle A: Strong Solvent 50% methanol / 50% water / 0.05% formic acid Bottle B: Weak Solvent 90% acetonitrile / 10% water 10 mM NH4AcO Gradient: (0, 100% B), (12, 50%B), (14, 50%B), (15, 0%B), (19, 0%B), (20, 100%B) Flow Rate: 0.4 ml/min, Stop time: 20 min, Post time: 5 min
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ANP Separation of Amino Acids from Spring 2008



Aspartic Acid
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January, 2009



ANP Positive Method: Separation Of Glucose, Mannitol, Aspartic Acid, Alanine and Arginine Glucose



Aspartic Acid Mannitol



Arginine



Alanine



Column: MicroSolv Technology Corp Cogent Diamond Hydride 2.1 x 150 mm



Solvents: Bottle A: Strong Solvent 50% methanol / 50% water / 0.10% formic acid Bottle B: Weak Solvent 100% acetonitrile / with 0.10% formic acid Flow Rate: 0.6 ml/min Stop time: 15 min Post time: 5 min
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January, 2009



ANP Positive Method: Reproducible Results With Urine – 9 Technical Replicate Overlays



Column: MicroSolv Technology Corp Cogent Diamond Hydride 2.1 x 150 mm Bottle A: Strong Solvent 50% methanol / 50% water / 0.10% formic acid Bottle B: Weak Solvent 100% acetonitrile / with 0.10% formic acid Gradient: (0, 95% B), (1, 95%B), (15, 20%B) Flow Rate: 0.6 ml/min, Stop time: 15 min, Post time: 5 min
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