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High-Precision Separation of Fatty Acid Methyl Esters by MOF Column Chromatography
(‘Graduate School of Engineering, The University of Tokyo) O Akihiro Torimoto,' Nobuhiko
Hosono,' Takashi Uemura'

Purification of fatty acid methyl esters (FAMEs) is necessary process in food sciences due
to concern about health effect of trans isomers; however, effective separation based on precise
structure recognition of FAMEs has not been achieved by conventional techniques."? In this
study, we have developed a high-precision separation technique for FAMEs using a metal—
organic framework (MOF), [Zna(1,4-ndc)sted], (1, channel aperture size = 5.7x5.7 A% ndc =
naphthalenedicarboxylate, ted = triethylenediamine) (Figure 1a), as the stationary phase of
HPLC. The 1-packed column (Figure 1b) showed precise recognition of the number, E/Z
isomerism, and the position of unsaturated bonds in FAMEs, resulting in different retention
time on the HPLC chromatograms (Figure 1c¢). Based on the comprehensive investigations
including adsorption experiments, thermodynamic analyses, and molecular dynamics
simulations, we propose a novel recognition mechanism in which structural commensuration
between the periodic structure of MOF and the structure of FAME plays a predominant role.
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