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Vinegars has long been used as directly consumed or ingredient of food. Vinegar
might be contaminated with metals from production process or from raw materials. The
maximum allowance of some metals in vinegar are 1 mg/kg for arsenic and lead and 10
mg/kg for zinc, copper and iron which was set by The Ministry of Public Health,
Thailand.

This study aims to develop a square wave anodic stripping voltammetric method
with bismuth film electrode for determination trace metals in vinegars from Thailand
supermarket. In the developed method, standard or sample solution was mixed with
bismuth (I11) plating solution in voltammetric cell. Then, the deposition of metals was
carried out by applying a constant potential of -1.40 V (Vs. Ag/AgCl) to working
electrode. Next, a square-wave waveform was scanned from -1.40 to 0.30 V and a
voltammogram was recorded. Finally, the peak currents obtained were plotted against

metal concentrations yielding a linear calibration graph.

In this research, Added of gallium to analytical solution was studied for solving
the intermetallic compound of Zn-Cu and the overlapping of votammetric peak of
bismuth and copper. Under optimum condition, addition of 2 mg/L gallium allowed the
separation of stripping peaks of copper and bismuth. The peak potential showed at -150
and +50 mV versus Ag/AgCl of bismuth and copper, respectively. The calibration
graphs of zinc lead and copper were found in the range of 0.2-1.0 mg/L for deposition



of 90 s. The analysis of know concentration of mixed-standard concentration showed
non quantitative recovery of zinc which was interference from copper. In this study,

gallium can only help on peak separation of copper and bismuth.

A square wave anodic stripping voltammetry without addition of gallium
showed the linear ranges on 0.02 — 0.1 mg/L for zinc, cadmium, and lead. Relative
standard deviations were in the ranges of 0.85-1.97% (n=11) analysis of 0.02 and 0.04
mg/L of zinc, cadmium, and lead. Vinegar sample were simply pretreated by 10-fold
diluting and pH adjusting to 4.5. The method showed percentage recoveries for spiked
recovery analysis in ranges of 99.5-117 for zinc, 99.0-102.8 for cadmium, and 99.5-
101.9 for lead. The detection limits were 50 pg/L, 85 pg/L and 86 pg/L for zinc,
cadmium, and lead, respectively. The analytical results obtained by proposed method
agree well with those by ICP-OES. The results show that it could be found zinc in all

samples analyzed but none of these show any detectable amount of lead and cadmium.

This proposed method can determine zinc, cadmium, and lead with less samples
pretreatment and short analysis time. The method has a sensitive enough for analysis at

legal limit concentration.



