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The heart-cutting three-dimensional (3D) column HPLC, in which only a part of the first dimension run is "heart-cut" and introduced into the second and third dimensions, is a very suitable technique for the analysis of complex samples, such as metabolites, hormones, food components and other compounds. By heart-cutting column-switching 3D-HPLC analysis systems, the analysis of all lipids in vegetable oils could be achieved in a short time, with a single injection. In these systems, at least three columns are linked via a switching valve in a manner that the fractions of the desired components flowing through the first HPLC column can be directed into a second and third columns. The combination of different chromatographic/ separation techniques (SPE, FIA, LC, ...) via these systems also provided the required results for the separation of lipid components in vegetable oils.
In this study, we reported a design of heart-cutting three-dimensional column-switching SPE-FIA-HPLC/ELSD system for lipid analyses in palm oil samples, which developed by using a modified Agilent 1200 Series HPLC system in our laboratory. This system consists of two quaternary pump, an auto-sampler, a column compartment, and a evaporative light scattering detector (ELSD). To provide the desired flow path of the mobile phase in the system, two 2-position/6-port and single 2-position/10-port valve systems were adapted. Inertsil Sil 100Å (50x4.6 mm i.d., 5µm), LiChrospher 100 Å Diol (250×4.0 mm id., 5 µm) and ChromSpher 5 Lipids silver ion columns (250×4.6 mm id., 5 µm) were adapted to the system for palm lipid separations. The operation of the system could be carried out, using five major steps/positions, sequentially applied. In this part, the development of a heart-cutting 3D SPE-FIA-HPLC/ELSD method for monitoring the lipid profiles of palm oils was described, by using all positions of the system. As a result, obtained results showed that the lipid compounds in crude and refined palm oils were well separated and the regression analysis with an R2 values indicated as a satisfactory. Also, the proposed methodology and system instrumentation provide a powerful tool for the profiling of lipids in a very short time period by using a single injection.
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