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Determination of selenium in biological samples by hydrogen selenide

evolution electrothermal atomic absorption method

Kenji SEKINE, Mieko KIMURA and Yoshinori ITOKAWA
Department of Hygine, Faculty of Medicine, Kyoto University

We adopted the rapid semi-automized electorthermal atomisation atomic ab-
sorption spectrophotometric procedure for deterniination of selenium in biological
samples.

It was found that this method is one of the most sensitive techniques available
for measuring the trace levels of selenium found in biological materials. Co-existence
of high concentration of As, Ni and Cu interferes selenium determination. However,
these interference is negligible in the case of determination in biological samples.

By animal experiment, it was clarified that the concentration of selenium in liver
and kidney was highly responsive to the dietary selenium level, while it was poorly

responsive in brain and testis.
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Fig. 1. Shematic diagram (selenium determination)
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Table 1. Composition of synthetic diet (1)

Casein 15.0 (%)

Sucrose 38.3

Starch 30.0

Olive oil 10.0

Cellulose 2.0

Salt mixture*® 4.0

Vitamin mixture# 0.5

Choline chloride 0.2
* Salt mixture (ratio) # Vitamin mixture (in 1g)
NaCl 121.6 vitamin A palmitate 2500 1IU
K3C¢H;0,.H,0 266.5 calciferol 200 IU
K,HPO, 87.0 dl-a-tocoferol 1 mg
CaHPO,4.2H,0 400.0 thiamin nitric acid 1 mg
CaCOg 184.0 riboflabin 1.5 mg
MgCO3 46.0 nicotinamide 10 mg
FeC¢Hs0O,.3H,0 18.0 pyridoxine hydrochloride 1 mg
CuS0O4.5H,0 0.2 folic acid 0.5 mg
MnSO, 1.4 pantothenic acid 5 mg
K, Al (804),4 .24H,0 0.1 cyanocobalamin 1 ug
KI 0.05 ascorbic acid 37.5 mg
Co(Cl, .6H,0 0.1
ZnCO3 0.05
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Fig. 2. Calibration graph obtained for

selenium (high concentration) . . )
Fig. 3. Calibration graph obtained for

selenium (low concentration)
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Table 2. Recoveries of digestion methods

Digestion Se contents Recoveries
method (ng) (%)
400 110
114
114
HNO; 700 ‘ 106
+ 110
HClO,4 107
1000 100
107
111
HNO; 400 81.8
+ 500 71.4
H,S0,4 700 63.8
HNO; 400 69.1
+ 500 64.7
H,0, 700 57.0
HCl 400 75.0
+ 500 66.0
HClO,4 700 66.0

Table 3. Recovery rate of selenium

Added Se contents Found Se contents Recoveries
(ng) (ng) (%)
0 600
Blood 300 892 99.2
1 ml 600 1250 104.5
1000 : 1670 104.3
0 437 .
Liver 200 613 .96
05¢g 400 : 875 104

600 ‘ 1152 i 111
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