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Abstract 

The essential trace element selenium has been a focus of attention due to its impact on human health, with 

there being consequences to both its deضciency and excess. Selenium intake in humans is principally, the 

ranging from 55-70 µg/day. While there is considerable knowledge of selenium’s metabolic pathways, the 

means whereby it impacts immunity, and susceptibility to viral infection and a host of human diseases, 

remain under investigation. By cons at high levels to β00 g / day does, it becomes toxic. 
In this work we focused the determination of selenium in two kinds of biological samples such as coffee 

beans and mint leaves. Due to the ultra-trace content of selenium, the neutron activation analysis method 

NAA cannot satisfy this requirement. In this fact, we have developed a new technique named radiochemical 

neutron activation analysis RNAA to separate the element under investigation from the matrix. The 

procedure based on the separation liquid-liquid was established in our laboratory and the results of selenium 

vary from 37 to 66 ng/g and from 45 to 54 ng/g in mint leaves and coffee beans respectively. The average 

yield of the separation is about 85%.  

In addition to this work, a comparative study between plants and beans was performed on the quality and 

quantity. This leads to differentiate between major elements (K and Ca) 1.75-21.4 mg/g minor (Ba, Br, Fe, 

Na, Rb and Zn)  and traces (As, Ce, Co, Cr, Cs, La, Sc, Sm and Th) is <  1 g / g. This analysis study the 

capacity of different types of plants and, therefore, extract information and specific data for each plant 

analyzed. 

This work resulted several interpretations and analyzes based on the results we have achieved. 

 

KEYWORDS: Essential Element, Nuclear Technology, RNAA, gamma spectrometry, mint, coffee beans, 

Selenium. 

  

 

 خص

د د ات  ر إن  وم  اةا وم ا ي  رة  ة  ھ أھ ة ة  وا ة وا ر ة  , ا ز ة ا ذا ة ا درة ب وا ھ  ھ
)55-77µg /اوز ا و) وم ة  ا ھ ادي  وح  ا).وم/ 200µg(ر ا ا  .د  

 

ة  طر ا  رة  ھا ا ا ة  ا ة ا د ات ا ذات ا ز  زء k0-INAA و  INAAو ى  اس إ ة ا   أن  د
ار  .ppbي ا

ي ا ة  ز ا را ر ذات ا ا د ا د ط  ة  و و و ة ا Hg,Cd,Se…ات ا ةا  ا اء ا ، RNAAا
ة ر  طو ي  روع  ھدف  ھذا ا وم RNAA و ا ر ا د  ى ) Se(د ا  ز ي ھذا ا ر ة،  و و ات ا ي ا

ة  ال  إ ا  ة  دا ي ا ھوة،  ات ا اع و ة  k0-INAAو  INAAأوراق ا وم   ة ا د  د ي  ة  و ا  ھ د وا و
ا  أ ذ ار  ، و ي  ا ر  ا راءا ر  إ ھذا ا ة  ا اء ا ا راء ) Se(ة ا  ردا إ ده  وا ة   . اس 

راوح   ا  ى  0,037ا ا اع و  0,066µg/gإ ى  0,045ي أوراق ا ى   0,054µg/g  إ ردود   إ ھوة  ات ا ي 
85%. 

ا  ا ا ا،   ا ة  درو ات ا ي ا رى  ر ا ا ات ا ة   ار ة  راء درا إ ا  وازات  ھذا ا  ا
ي ا  1µg/g  < .(As, Ce, Co, Cr, Cs, La, Sc, Sm , Th)و (Ba, Br, Fe, Na, Rb et Zn) و 21.4mg/g (K, Ca )-1.75:ا

وع  ة   و ر ا ا دة  ة ا درا ا ا  ة ھذا ا   ا ات ا ا ھوة(  ھذه ا ات ا ات و ) اع و  و راج ا إ
ا طاء  ا  .إ

ا وذ ات و ا رو دة  ى   ا ھا ا ھذا  ة ا  دام ا  .ا

  

فتاحیة ات ا ك ة،: ا وو ات ا ة، ،ا رور ر ا ا ،  RNAAا د اع ا ا، ا ا ة  ا ط ھوة،  وم  ، ات ا ا
)Se( 

 

  



 

 

 

Résume 

 

La détermination du sélénium à l’état de trace est d’une grande importance en sciences de la vie. À 

de faible quantité 55-70 µg/jour, il est un nutriment essentiel à la vie des animaux et des humains, 

par contre à doses élevées 200µg/jour, il devient toxique.  

Les techniques d’analyse de traces sont caractérisées par leurs grandes sensibilités telles que 

l’analyse par activation neutronique instrumentale INAA et la technique standardisée k0-NAA. 

Dans certains cas ou les teneurs sont de l’ordre de ppb, le dosage des oligo-éléments comme  Se, 

Hg, Cd, etc., exige la séparation radiochimique. L’objectif de ce projet est de développer la méthode 

RNAA pour l’analyse du sélénium dans les matrices biologiques en particulier pour les grains de 

café et les feuilles de menthe. La RNAA nous permet donc de  déterminer la concentration ultra-

trace du sélénium. Les résultats obtenus varies de 0,037 à 0,066 g / g dans les feuilles de menthe et 

sont compris dans l’intervalle de  0,045 à 0,054 g / g dans le cas des grains de café. Notre 

rendement moyen de séparation est de l’ordre de  85%.  

En complément à ce travail, Une étude comparative entre les plantes et grains de café a été 

effectuée sur le plan qualitatif et quantitatif. Ceci conduit à différencier entre les éléments majeurs 

(K et Ca) 1.75-21.4 mg/g, mineurs (Ba, Br, Fe, Na, Rb et Zn) et traces (As,  Ce, Co, Cr, Cs,  La,  Sc, 

Sm et Th) est < 1µg/g. Cette analyse permet de bien étudier la contenance des différents types de 

plantes et par conséquent, extraire les informations et les données spécifiques pour chaque plante 

analysée.  

Ce travail a découlé plusieurs interprétations et analyses en se basant sur les résultats que nous 

avons obtenus. 

  

MOTS CLES : Elément Essentiel, Technique Nucléaire, RNAA, Spectrométrie gamma, menthe, 

grains de café, Sélénium. 
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