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Abstract

Project title: Automatic flow system with dual photometric-fluorometric detection for
simultaneous determination of copper and zinc in dietary supplements
Principal investigator: Dr. Sumonmarn Chaneam
Department of Chemistry, Faculty of Science, Silpakorn University

Zinc (Zn**) and copper (Cu?*) are often found together in dietary supplements. A lot of products
can be easily found in supermarket, local market and on-line market. Some of them are illegally
adulterated. The amount of some ingredients are different from the labeled values. There is no
formal study has been performed to assure the efficacy and safety of them. For these reasons,
developed methods for determination of copper and zinc are required. In this work, two types of
flow based techniques were developed, flow injection analysis (FIA) and sequential injection analysis
(SIA). The signal related to the amount of zinc and copper was measured by spectrophotometric
and/or spectrofluorometric detection. For zinc analysis, the photometric signal is measured as the
absorbance change, based on the effect of Zn?* on the oxidation rate of 1-naphthylethylenediamine
(NED) by hexacyanoferrate(lll) under acidic conditions. Purple suspension product was occurred and
monitored using spectrophotometer. Copper was determined by the fluorescence quenching
reaction with a recently synthesized selective fluoroionophores. Moreover, copper were also
determined with 2-carboxy-2"-hydroxy-5"-sulfoformazyl-benzene sodium salt (zincon) in surfactant
media at pH3. The absorption of purple-blue complex solution was measured by
spectrophotometer. In addition, a photometric detector based on paried emitter detector diode
(PEDD) was fabricated and coupled with the SIA for simultaneous analysis (SIA-PEDD). The signals of
zinc and copper were recorded using 2-channel recorder. Under the optimum condition, throughput
of 8 sample h (triplicate injections including cleaning step) was achieved. Finally, the developed
system was applied to the analysis of dietary supplements and the results were compared with
flame-AAS. Certified reference material was also used to accuracy evaluation. The proposed
methods are automatic, simple, rapid and low cost. The system of SIA-PEDD could be further

developed as a portable device for on-site application.

Keyword: Simultaneous analysis, Flow injection analysis (FIA), Sequential injection analysis (SIA),

Zinc, Copper
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