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Abstract: Samples of Soils of Lower Benue river Basin Depehent Authority Project
sites of Kogi States were obtained and their setenstatus determined using UV
Spectrophotometric method at 520 nm wavelengthemRhe results, the range of the
concentrations of selenium of these locations we@/1 — 0.904, 0.074 — 0.295, 0.011 —
0.172 for locations A, B and C respectively. Onrage the results were; 0.172, 0.131,
0.085 representing A, B and C respectively. Sample9 of Oguma (A) location has
high concentration of selenium (Se) that portemdécity because it has concentration
exceeding the standard level of 0.5mg/kg. And test were below the deficiency
threshold of 0.15mg/kg in Lower Benue project siteDguma (Bassa L.G.A.), Kogi
State. All the samples in Ejule — Ojebe location {&re deficient in selenium except
samples no. 1, 2 and 4. Lower Benue project sitdpi State, Ofarachi (Idah L.G.A.)
location (C) have concentrations of selenium lotiem the 0.15mg/kg except sample
no. 3. In a nutshell, these soil samples analyaddtated low levels of Se. This will have
direct link to the bioavailability of selenium ihg area.
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1. INTRODUCTION

Interest in selenium (Se) has escalated in thetpastiecades. Se is an essential micronutrienthasd
important benefits for animal and human nutritidbhigh dosages, however, it may be toxic to angmal
and humah It occurs naturally in soils, aquifers, fly-asind agricultural drainage™ * It is released
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through both natural processes and human activitiesas shown that it form part of the important
antioxidant enzyme, glutathione (GSH) peroxidagbeOhealth benefits include carcinoma suppression
and the relief of certain symptoms associated WIS °. Selenium exposure takes place either through
food or water, or when we come in contact with soiir that contains high concentrations of seieni
The toxicity of Se has been known for many yearmswever, it was not until the Kesterson Reservoir
controversy in the 1980s that scientists, regutafooliticians, and the general public of the UthiBtates
were made acutely aware of the importance of Ssanvironmental contaminant. Selenium present in
the waters at the natural wildlife refuge at Kesber Reservoir, California was shown to be the agent
responsible for mortality, developmental defecta] eeproductive failure in migratory aquatic biatsd

in fish. The contamination of the Kesterson Reseramse from Se-laden agricultural drainage water
that had been allowed to flow into it from neighking farms®. Selenium deficiency is associated with
decreased immune cell counts, increased diseageepsion, and high risk of death in the HIV/AIDS
population. HIV/AIDS gradually destroys the immusgstem, and oxidative stress may contribute to
further damage of immune cells. Antioxidant nuttéesuch as selenium help protect cells from oxidati
stress, thus potentially slowing progression of thsease’. High risk of diseases such as cancer,
cardiomyopathy, myocardial deaths, and arthritisurhatoid are because of Selenium defici&ncy
Soils, the loose material that covers the landased of earth and supports the growth of plants
vary widely from place to place. Selenium abundandée earth’s crust is unevenly distributed ashi

the range 0.05 to 0.5 mg/ RgSelenium is abundant in different parts of the wdnt its level in soil
varies with native substrate, climatic conditionsl aegetation covérSelenium content in soil typically
decreases with depth because it binds with protéimdc acids and other organic compounds that are
rich in nitrogen contents. As organic matter desesaalong soil profile, so does total selenfuin the
report of Johret al °., Selenium (Se) concentrations in food are highlsialde, and may reflect Se
concentration and availability from the soil in whithey were grown. Their results showed that
selenium concentrations in foodstuffs are unrediadhd if an accurate determination of Se intake is
needed, Se concentration should be determinedofmt Eonsumed. Therefore, this paper reports the
levels of selenium in kogi state (project siteshad lower Benue river basin development authority)
Nigeria.

2.MATERIAL AND METHOD

2.1 Description of the study area

The Lower Benue River Basin Development Authorigsvestablished in 1976. It covers four (4) States,
namely, Benue, Plateau, Nasarawa and the easbsah8listrict of Kogi State - Nigeria. In additido
Administrative Headquarters at Makurdi, there afe LIA area offices with 24 farm projects for
continuous development to irrigate agriculturali\aites, as the people are largely agrarian. Sasnple
were taken from the three locations, namely: Og(B#ssa local government area) in the north; Ejule-
Ojebe (Ibaji local government area) in the west @forachi (Idah local government area) in the waste
part of the state. Twelve samples were taken fraoh @f the three different locations at an apprexen
depth of 0 — 20 cm. In this study, cultivated saidgnples were collected in labeled black polyetig/le
bags. Twelve samples were collected randomly fiwerttiree locations.

2.2 Selenium Determination

Soil samples collected were air-dried and sieveduifh a 0.25 mm nylon mesh which were stored in
polyethylene bags until analysis. Two grams ofgbi# sample was weighed into a 100 mL beaker and
10 mL of concentrated nitric acid was added. Thitume was heated to near dryness. Another 10mL of
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concentrated HNOwas added to the residue, which was allowed td @od filter. 10 mL concentrated
hydrochloric acid was added to the filtrate andtégao expel chlorine and oxides of nitrogen. The
concentrated solution was diluted to 50 mL withtitiésl water and the standard procedure appifed
Reagent blank solution was prepared using the smoeedures as for the sample solution but without
the sample. Prepared samples were analyzed ataien®l Research Institute for Chemical Technology
(NARICT) Laboratory, Zaria, Nigeria by UV Spectraggbmetric method at 520 nm wavelengths.

3. RESULTS AND DISCUSSION

3.1 Reaults

The results of selenium status of soils in Kogit&tproject sites of the lower Benue river basin
development authority of Nigeria are presentefldbles 1.0andFigures 1.0 and 2.0

Table- 1: Selenium levels (mg/kg) of soils in Ko@tate project sites of the lower Benue river basin
development authority of Nigeria.

S. NO. SITES
A. B. C.
1. 0.113 0.295 0.090
2 0.092 0.225 0.172
3 0.122 0.110 0.045
4 0.091 0.178 0.011
5 0.071 0.075 0.107
6 0.096 0.086 0.120
7 0.115 0.081 0.071
8 0.150 0.132 0.109
9 0.904 0.098 0.096
10 0.103 0.074 0.051
11 0.122 0.130 0.070
12 0.081 0.091 0.081
Range 0.071 - 0.904 0.074-0.295 0.011-0.172
Mean 0.172 0.131 0.085
A. Lower Benue project sites in Kogi State , Oguma (Baa L.G.A.)
B. Lower Benue project sites in Kogi State, Ejule — @be (Ibaji L. G.A.).
C. Lower Benue project sites in Kogi State , Ofarachilflah L.G.A.)

968| J. Chem. Bio. Phy. Sci. Sec.A, 2013, Vol.3, No956-971



Evolution... A.D. Oklo et al.

Fig. 1: selenium concentration (mg/kg) of soils iKogi State project sites of the lower Benue river
basin development authority of Nigeria

Fig. 2: Mean selenium levels (mg/kg) of soils in Ky State project sites of the lower Benue river
basin development authority of Nigeria

3.2 Discussion

From the results presented above, the range ofdheentrations of selenium of these locations were;
0.071 - 0.904, 0.074 — 0.295, 0.011 — 0.172 faations A, B and C respectively. On average theltesu
were; 0.172, 0.131, 0.085 representing A, B aneéspectively. According to Kubota & Allaway, soil
selenium content greater than 0.5 mg/Kg impliesemiddl toxicity. According Tan'set al.'?
classification, total soil Se content below 0.15IKggconnotes Se deficiency.

From our results, Sample no. 9 of location A pdrtexicity because it has concentration exceeding
0.5mg/kd". And the rest were below the deficiency threshafld.15mg/kd” in Lower Benue project
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sites in Oguma (Bassa L.G.A.), Kogi State. All g@mples in location B were deficient in selenium
except samples no. 1, 2 antf.4.ower Benue project sites in Kogi State, Ofaragtah L.G.A.) —
location C- have concentrations of selenium lovwantthe 0.15mg/kg except sample no. 3. They can be
said to be deficient in terms of ‘e

The major determinant of Se status in humans idae of available Se in the soil, where plants ar
grown or animals are raisél’* Most Se ingested by animals and humans comestfrersoil, through
plants. Levels of Se available in soils are higidyiable globally. Areas that are notably low in Se
include parts of China, Siberia, Central Africastean Europe, and New Zealé‘hd&lthough large areas
have not yet been mapped for Se, it is apparehithay people have too little Se to support maximum
selenoenzyme expressidnin the study, for the first time it was found thtéhere were significant
difference among the total soil Se rate in seleateds of North, South, and Center of Iran. Thadsy
total soil Se was found in central regions of Irang the lowest amount was found in the north axf.Ir
Also, Se in many European countries is relatively idue to the low soil Se concentrations or poor
bioavailability of soil Se in a great part of Eueopt can be seen from the results that the soilsdgi
State project sites of the lower Benue river baswvelopment authority of Nigeria contain low seleni
This will imply low bioavailability of selenium ithe area.
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