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Impurities from Silver-ion Solid Phase Extraction (Ag+-SPE) Interfere with the Analysis of Animal Fats
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Separations achieved using Ag+- chromatography to resolve fatty acid methyl esters (FAMEs) are helpful to definitively identify FAMEs based on the number and geometric configurations of the double bonds. This is particularly crucial to deal with the incomplete separation of FAME isomers even when using the most polar GC columns (SP-2560, CP-Sil 88, SLB-IL111). Animal, and especially ruminant fats, contain mixtures of positional and geometric isomers, branched-chain FAs and other components, which necessitate of prior separation, and Ag+- chromatography was found to be an ideal choice [1]. In this study, Ag+-SPE cartridges (Supelco Discovery™, 750mg/6mL, 54225-U) were used to resolve any overlapping geometric and positional FAME isomers obtained from direct methylation (sodium methoxide) of freeze-dried lamb and foal backfat tissues. The recommended pre-conditioning of the cartridges was carried out [2] followed by a modified elution sequence to separate 7 fractions from saturates to FAMEs with 6 double bonds [1-3]. Unacceptable levels of unknown peaks were observed not in the saturated, but in the trans and cis fractions, which compromised the identification of mainly trans isomers. After ensuring the purity of all solvents, three different approaches were used in an attempt to remove impurities: (a) doubling the volumes of the prewash solvents, (b) carrying the prewash and fractionation until the cis would elute, and (c) carrying the prewash and fractionation to the end. All prewash and fractions were analyzed by GC/FID [3]. Approach (a) accomplished little, (b) showed some improvement, but the trans fraction was still unacceptable, while (c) was somewhat effective, but a subsequent separation of a sample on this prewashed cartridge showed extensive loss of resolution between the trans and cis isomers. The supplier should consider providing Ag+-SPE cartridges free from impurities.
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