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Fig. 1 Representative total reflection X-ray fluores-

cence spectra of (a) a mixed standard solution contain-
ing 14 ppm of S and 1 ppm each of Sc, V, Cr, Mn, Fe,
Co, As, Rb, Sr, Y, and Zr and (b) ultra pure water
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Fig. 2 The sensitivity (counts/ppm) for elements
obtained by the present portable spectrometer
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Fig. 3 Representative total reflection X-ray fluorescence spectra of red wines produced
in (a) France, (b) Chile, and (c) Japan and white wines produced in (d) the United
States of America, (e) Chile, and (f) Germany

Table 1 Quantified concentrations (ppm) of elements
S K Mn Fe Rb

Red wine

France 40.4 £5.0 791.6 = 83.4 0.7+0.1 3.7+0.5 3.1+0.8

Chile 214%1.9 737.9 £ 71.0 1.3 0.1 2.6*0.3 15.3 £ 0.6

Japan 27.6 £ 2.7 488.3 £ 29.9 0.6%0.1 09*0.1 33+0.9
White wine

The United States 30.4 £ 3.0 288.4 = 32.0 0.6 £0.1 1.3+0.1 4.6*0.8

Chile 10.4 £ 0.8 135.6 £ 11.5 0.5*0.1 0.8*0.1 6.1 0.9

Germany 20.4+0.8 320.0 + 36.4 0.6 +0.1 34+0.2 d”

a) n.d. = not detected
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A portable total reflection X-ray fluorescence (TXRF) spectrometer has been applied to a trace
elemental analysis of wines. Sulfur, K, Mn, Fe, and Rb were detected. These five elements
were quantified by using 1 ppm of Co as an internal standard. The quantified concentrations
ranged from sub-ppm to several hundred ppm. Because of organic substances in wines, the
scattering of the incident X-rays from the dry residues of wines becomes strong. Therefore, a
high spectral background appears in TXRF spectra of wines. Because of this background, rela-
tive standard deviations of the quantified concentrations were from 4 to 28%. Although the
high spectral background appeared in the TXRF spectra of the wines, a detection limit down to
several tens of ppb was achieved. The present portable spectrometer can be applied to screen-
ing for trace elements in wines before an accurate and precise analysis using a large elemental
analyzer.

Keywords : portable spectrometer ; total reflection X-ray fluorescence ; trace element ; wine.



