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Quantitative Analysis and Contents of 16 Metal
Elements in Vitamin E Elastic Capsules

Hirohisa YAZAKI, Tosiharu TAKEDA
and Keiko NAKAJIMA

Summary

For determining the concentration of metal elements involved in vitamine E elastic capsules, the
nalytical method was investigated by inductively coupled plasma atomic emission spectrometry
(ICP). Accuracy and precision of ICP was compared with those by atomic absorption spectrophot-
ometry (AAS) for the determination of standard elements, i.e.Zn, Cd, Ni, Co, Mn, Cr, Cu, Sr,
Pb, Fe, Mg and Ca, when added to vitamine E capsules at concentrations of 0.1~50ppm. The rec-
overies of elements by ICP measurement were more satisfactory than those by AAS measurement.
Spectral interference of ICP, caused by alkaline and alkaline earth metals (K, Na, Ca and Mg) at
high concentration, did not affect the analysis so much. ICP method was applied to the determin-
ation of 16 elements (Zn, Cd, Ni, Co, Mn, Cr, Cu, Sr, Ba, Al, Pb, Fe, Mg, Ca, Na and K) in 33
vitamine E elastic capsules, collected from pharmacies in Chiba prefecture. The samples contained
widely varying concentration and distribution of metal elements, but deterious Pb and Cd were
not detected. The elements of K, Na, Ca and Mg, detected from the samples at high concentrations,
were essential trace metals for human life.
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Zn 0.1 0.0874 87.4% 8.15 9.3 0.5 0.4505  90.1+ 2.09 2.3
Cd 0.1 0.0905 90.5+ 1.78 2.0 0.5 0.4750  95.0%= 0.27 0.3
Ni 0.1 0.0759  75.9t14.27 18.8 0.5 0.4570  91.4%= 1.49 1.6
Co 0.1 0.0850  85.0%+ 1.48 1.7 0.5 0.4435  88.7% 0.26 0.3
Mn 0.1 0.0850  85.0% 1.15 1.4 0.5 0.4470  89.4% 0.71 0.8
Cr 0.1 0.0931  93.1% 2.67 2.7 0.5 0.5030 100.6* 1.25 1.2
Cu 0.1 0.0988  98.8t 2.42 2.5 0.5 0.4955  99.1* 1.63 1.7
Sr 0.1 0.1249 124.9%+ 2.27 1.8 0.5 0.4445 88.9% 0.73 0.8
Ba 0.1 0.0995  95.5* 5.39 5.6 0.5 0.4925  98.5+ 2.49 2.5
Az 0.2 0.1254  62.7£17.51 27.9 1.0 0.955 95.5612.68 13.3
Pb 0.5 0.4435  88.7% 7.62 8.6 2.0 1.944 97.2+ 2.63 2.1
Fe 1.0 0.757 75.7%20.67 27.3 5.0 4.275 85.5+ 2.95 3.5
Mg 50 46.10 92.2% 1.36 1.5
Ca 50 46.55 93.1x 1.74 1.9
Na 50 44.45 88.9+ 2.27 2.6
K 100 85.1 85.1% 4.61 5.4

* N=5
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Cd 0.1 0.0612 61.2+ 3.42 5.6
Ni 0.1 0.0762 76.2+28.04 36.8
Co 0.1 0.1852 185.2+24.13 13.0
Mn 0.1 0.0428 42.8+ 0.84 1.9
Cr 0.1 0.0084 8.4+ 0.55 6.5
Cu 0.1 0.0694 69.4+ 3.91 5.6
Sr 0.1 0.1598 159.8+12.39 7.8
Pb 0.5 0.2375 475+t 2.93 6.2
Fe 1.0 0.798 79.8+£23.73 29.7
zZn 0.1 0.1030 103.0+20.8 20.2
Mg 50 12.20 244+ 1.82 7.2
Ca 50 52.40 104.8+ 4.23 4.0
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Zn 0.1 0.0864 86.4* 2.76 3.2
Cd 0.1 0.0867 86.7t 0.35 0.4
Ni 0.1 0.0685 68.5%t 4.04 5.9
Co 0.1 0.0743 74.3% 0.74 1.0
Mn 0.1 0.0775 77.5%+ 0.85 1.1
Cr 0.1 0.0780 78.0% 2.49 3.2
Cu 0.1 0.0963 96.3*+ 2.60 2.7
Sr 0.1 0.0867 86.7+10.84 12.5
Ba 0.1 0.0872 87.2* 4.62 5.3
Az 0.2 0.1490 74.5%14.60 - 19.6
Pb 0.5 0.4141 82.8+ 0.33 0.4
Fe 1.0 0.7282 72.8% 1.09 1.5
* Ca, Na, KOEBEREK %A T1000ppm & 5 2RICHBIL 7o,
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Zn 0.1 0.0613 61.3= 1.53 2.5
Cd 0.1 0.0869 86.9% 0.61 0.7
N i 0.1 0.0721 72.1%£10.74 14.9
Co 0.1 0.0836 83.6+t 1.84 2.2
Mn 0.1 0.0890 89.0x= 2.49 2.8
Cr 0.1 0.0614 61.4x 0.67 1.1
Cu 0.1 0.0923 92.3% 4.80 5.2
Sr 0.1 0.0852 85.2%+ 1.28 1.5
Ba 0.1 0.1203 120.3%= 3.61 3.0
Az¢ 0.2 0.2549 127.5+49.47 38.8
Pb 0.5 0.4229 84.6% 2.54 3.0
Fe 1.0 0.7886 78.9% 0.47 0.6
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