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Flow Injection Analysis of Catechin Using a Quartz Crystal
Microbalance Sensor Coated with Catechin Molecular-Imprinted
Membrane
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Recently, many kinds of drinking water which contains catechins are being marketed. Catechins has bioactivity for anticancer,
prevention of aging action, rise in blood pressure restraint, and so on. So, a high sensitive and high selective analytical method is
required in order to manage the quality of foods with quickness. Based on molecular-imprinting method, (+)-catechin-nylon 6 thin
membrane was prepared using (+)-catechin as a template molecule and nylon 6 as a host molecule. The obtained thin membrane
was coated on a gold electrode of a quartz crystal microbalance (QCM), which was of 30 MHz, AT cut, and dual channel type.
Thus prepared QCM sensor was attached into a flow cell as a detection port on a flow analysis. After a (+)-catechin sample was
applied to the QCM flow analysis system, the (+)-catechin concentration was determined based on the decrement of frequency of the
QCM. Adsorption selectivity of the prepared (+)-catechin-imprinted thin membrane was evaluated using (+)-catechin,
(-)-epigallocatechingallate, (-)-epicatechin, caffeine, catechol, and so on. It was found that the (+)-catechin was detected with high
selectivity, because the response of other guest molecules did not occur. A proportional relation between the (+)-catechin
concentration and the decreased amount of frequency was obtained in the range of the concentration from 0 to 50 mg/L. The
detectable limit concentration of (+)-catechin was 0.263 mg/L. Furthermore, the concentration of (+)-catechin by this analytical
system agreed well with that by conventional liquid chromatographic analysis for commercial green tea drinks.
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Fig. 3 Frequency response for 70 mg dm.3 of (+)-catechin
by a (+)-catechin-QCM sensor
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Fig. 4 Relationship between the (+)-catechin concentration,
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Fig. 5  Selectivity of (+)-catechin IP-QCM and NIP-QCM

sensors for various guest molecules
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Fig. 6 Relationship between (+)-catechin concentration
by IP-QCM and that by HPLC
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