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The modified Gutzeit method for separation of arsenic was combined with neutron
activation analysis of arsenic in biological materials. ‘

The modified Gutzeit method often used for determination of arsenic in biological
materials in Japan is relatively simple, but it is difficult to de_terminé microamounts of
arsenic less than 3 4g and the errors accordingto this method are sometimes quite large.
Therefore, the authors attempted the quantitative determination of arsenic by activation

method.

The samples were first irradiated with thermal neutron at a flux of about 4 x 1012

n/cm?/sec for 1 hour and then digested with nitric-sulfuric acid.

Activated arsenic as arsine evolved by modified Gutzeit method was collected on a

mercuric bromide paper strip and then the radioactivity was measured.

The minimum detectable amount of activated arsenic on the mercuric bromide

paper strip in this method was of the order of 10-3 g and the mean recovery was about
80 % with the standard deviation of less than 10 %. ‘
The authors attempted the quantitative determination of arsenic in human head

hair with this method.
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Fig. 1. Apparatus for arsenic test.
(Modified Gutzeit method)
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Plate 1. Colored HgBry; paper by arsenic.

(Modified Gutzeit method)

P
5 15 i 0
Am nic 1774
Fig. 2. Quantitative determination of

arsenic by color test.

Table 1 Recovery of As by modified Gutzeit method
Amount of{ 6As Activity
Run No. | As caled. |+ e -
In reaction In HgBr;
) | U® | mivuure (cpm)| paper (epm) | Reeovery ().
1 0.02 | 273.5410.4 ’ 234.244.9 85.6+3.7
2 0.02 | 273.5+10.4 i 234.544.9 85.7+3.7
3 | 0.02 | 273.54+10.4 228.046.7 | 83.44+4.0
Average | i = ey a N ST B
A | | g | 8L9x2.2
4 ‘ 0.03 | 435.5+15.6 | 372.746.2 85.6+3.4
5 " 0.03 } 435.5+415.6 350.7+6.0 80.5+3.2
6 l 0.03 ‘ 435.54-15.6 369.1+8.4 81.8+3.6
Average | ’ TN
s } *83.6:+2.0

* Mean value and standard deviation.
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Fig. 3 Gamma-ray spectrum of
irradiated AsOs.
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Fig. 4 Quantitative determination of
arsenic by induced activity.
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Fig. 5 Gamma-ray spectrum of irradiated
human head hair. (Normal female)
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Fig. 8 Gamna-ray spectrum of irradiated
specimen. (Fenale patient head hair)
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Fig. 9 Radioactive decay curve of
irradiated specimens.
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