Accurate quantification of trace and ultra-trace
concentration levels of total
selenium and selenium species in environmental
samples and South African food products by IC-ICP-MS

"2 N Takata , 'A Botha and *P Nomngongo

! National Metrology Institute of South Africa, CSIR Campus, Building 5, Meiring Naude Road, Brummeria, Pretoria 0182 South Africa
? Department of Applied Chemistry , University of Johannesburg, Doornfontein Campus P.O Box 17011, Doornfontein, 2028

Introduction i ————

SOIL SELENIUM STATUS

d Speciation analysis has developed rapidly within the past decades. It has been used In
various research areas including environmental health, toxicology, and nutrition [1]. The abrupt e
development has been encouraged by toxicological investigations, which clearly indicate that L — oo
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different species of the same element can exhibit largely different adverse and/or essential G g )

effects [2] = P s c 114 '\&
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d Over the past years, determination of the total analyte concentration has been used. However, 1 g .
the total concentration data is not adequate to provide a suitable understanding of the analyte - v
behaviour and transformation in the environment. Selenium (Se) is an essential micronutrient
for all forms of animal life that have nervous systems. High Se concentrations in animals and - ».
humans are toxic, whereas very low concentrations result in a chronic and sometimes fatal | ‘
deficiency [3]. ' P

 Se enters the food chain through the metabolic transformation from soil to plants. In biological
systems It acts as an antioxidant, regulates thyroid hormone metabolism and facilitates cell p
growth. In many parts of the world, selenium concentration is very low in the soil, resulting in - 9 ‘ /r
severe disease in domestic livestock, which has also been observed in humans [4]. | . 3ol )

d South Africa (SA) is one of the countries known to have low and heterogeneous Se distribution
In soils [5]. The NMISA is expanding its capabilities in the analysis of trace and ultra-trace
levels of toxic and minor elements in environmental samples, with a special focus on soils to
support University of Pretoria projects in the field of veterinary geology for the One Health Fig 2 : Map of soil selenium status (mg/kg) in South Africa [7].
Platform .

Total Se concentration analysis in soil, plants and food samples in South
d This study focuses on the life cycle study for selenium in parts of SA, e.g. the Northern Cape Africa

to determine possible causes of low levels of selenium in soils, which has detrimental health
effects on the animals. This paper presents a review of the state of the art for total selenium
and selenium speciation analysis in South Africa.
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* Wet deposition of Se (+)* Fig 4 . Literature trends in total concentration analysis of Se in soil, plants and food samples in South Africa.

Anthropogenic Processes

1 The chemical form of Se in soils is an important determinant of the availability of
* Land use change (+/-)

selenium to plants and hence the concentration found in the food chain.

* pH changes (-)* N Q However, there is limited literature on speciation analysis of Se in soils, plants and
» Se fertilization (+)* (F(f:%% food matrices in South Africa.
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\ \ (agncult'ure) ( ) - | CEC ( )  studying the transformation of Se from soils, plant and food products.
\\ \ * Plant/microbial volatilization (-)* +SOC (+) | 0 establishing the root cause of the low concentration of Se in South African soils.

o e|ithology (+) These studies will lead to risk maps for South Africa, which will be useful to plan necessary
Climate/Soil/Biotic Interactions interventions in the respective areas.
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