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There is a growing demand from both the industry and academy to increase the performance, reliability and speed 

of analytical processes for fatty acids determination. The fatty acids contained in fat sample are most commonly 

measured by gas chromatography after their extraction and conversion into methyl esters derivatives. However, even 

with the use of long and efficient capillary columns cis/trans isomers of fatty acids are hardly separated and their peaks 

often overlap. To separate these cis/trans isomers, a pre-separation by silica based silver-ion solid phase extraction (Ag
+
 

-SPE) can be employed [1]. Monolithic silica columns have greater (through-pore size)/(skeleton size) ratios than 

conventional silica particle-packed columns (1–2 versus 0.25–0.4), resulting in higher permeability in comparison with 

particulate columns with a similar number of theoretical plates [2]. The potential of silver ion chromatography in 

combination with monolithic HPLC columns for the separation and concentration of ω3 long-chain polyunsaturated 

fatty acids esters have been studied [3]. However, in its ionic state, silver is not stable for a long period of time, 

especially under the exposure of light. Nevertheless, only a limited number of studies have been reported on the 

application of metallic Ag nanoparticles (Ag NPs) for separations of unsaturated organic compounds [4]. 

We have successfully synthesized monolithic silica SPE column by employing the one-pot acid−base two-step 

reaction catalyzed by acetic acid and hydrolysis of urea. The slow hydrolysis of urea into carbon dioxide and ammonia 

at 60 °C leads to the base-catalyzed polycondensation. The morphology of the obtained silica monolith was 

characterized by a scanning electron microscopy. Further, the modification of monolithic silica with aminopropyl 

groups was achieved by the reaction of (3-aminopropyl)triethoxysilane and silanol groups on the silica surface. 

Thermogravimetric analysis demonstrated a resolved exothermic peak between 300 and 350 °C due to the pyrolysis of 

aminopropyl groups. Various techniques of Ag NPs formations on the functionalized monolithic silica surface were 

applied and investigated. Prepared sorbents were tested for fractionation of rape seed oil fatty acids methyl esters. 
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