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Multidimensional HPLC+GC-MS: Extended Use for Non-Volatile and Polar Compounds Using On-Line Derivatization



 David Alonso, Nieves Sarrin, Josep M Gibert, Jos M Alcon

KONIK-Tech S.A., R&D and Applications Lab., Av. Cerdanyola, 73 08172 St. Cugat, Barcelona, Spain

The HPLC stage, prior to the introduction into the GC column, contribute to simplify the sample
preparation and its conditioning. The HPLC column and mobile phases used can contribute totally or partially to the sample clean up depending on the complexity of the matrix using both reverse and normal phase HPLC. Liquid samples can be directly introduced into the HPLC without any manipulation thusguaranteeing the sample integrity while improving quantification of analytes. The trap interface do the rest, selectively or universally, trapping the compounds of interest which are, after the complete solvent elimination, desorbed and transferred to the HRGC system, where the separation and detection take place.    

In previous works, the KONIK K2 HPLC+GC-MS system has been successfully applied to the analysis of compounds easily chromatographied by GC, for instance, analysis of pesticides in environmental, food and urine samples, analysis of PAHs and PCBs in industrial oils, determination of free fatty acids in plant extracts and separation and characterization of petroleum fractions among others.

In the present work, an evaluation of the automated on-line derivatization KONIK HPLC+GC-MS multidimensional system coupled to ROBOKROM autosampler is presented for screening non-volatile or polar compounds. After fractionation of analytes using the HPLC system, the compounds are retained in the trap interface and derivatized there in few minutes by introducing the appropriate derivatization reagent using a second valve installed in the same autosampler. After complete solvent and reactive agent by-products elimination, the derivatized compounds are desorbed from the trap and transferred to the GC system for their analysis using MS or selective detectors. The system allows a selective derivatization of compound classes via esterification and acetylation or a more universal derivatization through a sylilation step. The on-line derivatizacion HPLC+GC-MS system can be used as a universal technique highly competitive with the expensive LC-MS-MS instrumentation as allows an easy identification of compounds based on GC-MS libraries and offers very good sensitivity and a cheaper cost in term of per sample analysis.



In this work, an evaluation of the analytical power of the on-line derivatization system for several applications is performed: analysis of phenolic compounds in food and beverage samples (cocoa, wine and tea), analysis of impurities on solid-dose illicit drugs and determination of several drugs in biological samples. Quality parameters of the technique and analysis of real samples are presented for each application.
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