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ABSTRACT

The nutritional role and the essentiality of tremlements as well as their biochemical and pathalaigsignificance
to man and animals have been recently reviewedtgral researchers. Elemental concentrations ddlloce and
maize were determined using the instrumental Naufictivation Analysis (INAA) technique. Twenty ef@ments
(Na, K, As, Br, La, Sm, Np, Sc, Cr, Fe, Co, ZnRde,Sbh, Ba, Eu,Yb, Lu, Hg and Pa) were determamedanalyzed
in these cereals foods. Two locally cultivated rée@ maize samples were obtained directly fromfaneers and
two rice and maize samples grown under surveillancradition were collected from Institute of Agricwél
Research (IAR) of the Ahmadu Bello University, ZaNigeria. The samples were irradiated for longjirees (6
hours) in a neutron flux of 5x}icm?s® with the Nigerian Research Reactor at the CertreBnergy Research
and Training, CERT, A.B.U, Zaria.
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INTRODUCTION

Despite abundant global food supplies, widespreabhutrition persists in many developing countridgeria has
shown that a combination of cereals and leguméshmars with vegetables and animal sourced fooderdtian the
single diets, better supported growth and developmi@oor processing methods and hygiene have aso b
identified as other factors responsible for low rimmt density in local's foods. Processes such ating
fermentation, and parboiling are intended to adhispecific purposes but however, tend to affectrbient
content of the food negatively. [1]. reported a 9@¥%s of free folic acid content of cereals andaiarvegetables,
50% of yam thiamine and ascorbic acid and up to 20%bilk vitamin E content during boiling. The pesge of
non-nutrient constituents (antinutritional factons)plant-based foods has been shown to also nefjainfluence
the bioavailability of nutrients. The best docunaehbeing oxalic acid which forms oxalate precigisatvith dietary
calcium, while phytic acid forms insoluble phytategh Ca, Fe, Zn and possibly other metals. Fotaimse the
relatively poor availability of the fairly high Feontent of cereals is mainly due to their corresiiogly high phytic
acid levels [1]. Trace elements can be divided frmietary point of view into three groups; theesdsml trace
elements (micronutrients) which are constituentsamones, vitamins and catalysts for the enzyrstesys for the
metabolic processes in the cells and they funaidow concentrations in living tissues; the poséssential trace
elements; and the non-essential trace elementshvelte made up of the toxic and non-toxic elemestich have
no metabolic functions in the living organism [2].

It has been documented that diet is the main safrtrace element [3] and the nutritional importaré many trace
elements has been established [4,5]. However, ralments can be present in foods naturally, onufitchuman
activities, such as processing, storage, farmitiyiies and industrial emission [6]. To maintalretphysiological
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and metabolic processes of the body, the apprepiniédkes of these elements are required. Singejvd¢ion can
lead to diseases; whereas, excessive intake of sbriese essential elements may adversely affecthtiman
metabolic function [7, 8]. At high concentratiofese essential elements can lead to poisoningd.i{@fature has
also revealed that some toxic elements are alsept¢l0]; which enters into the food chain thropgbcessing and
their presence has been a source of concern tthhwalctitioners due to their health implicationfiough, these
toxic elements are added sometimes’ intentionaiti additives on formula resulting in excess ofitity [11, 12].

There is therefore the need to obtain better inftion of trace element levels in local cereals igeXa. It is

obvious that cereal food products on the Nigeriank®t have not be fully investigated to determime trace and
minor element contents in these cereals which iisgbwidely used by the populace. Notwithstandimg, heed for
the routine monitoring of these cereal food car@bveremphasized. We have therefore carried cattbrk in

order to have an up to date knowledge on the loegdal food collected directly from the farmers dmel control

samples collected from IAR, A.B.U, Zaria. To ensdependable work, we have adopted the Instrumégatron

Activation Analysis (INAA) due to its advantages lmiw detection limit, multi elemental capability, r@on-

destructive method and no sample preparation isined)for analysis of this work.

The purpose of this paper is to determine the ed@heoncentrations in local rice and maize byrinsient neutron
activation analysis (INAA) in Cereals obtained fr@awia of Kaduna state, Nigeria, using NIRR-1 fiagil

MATERIALSAND METHODS

Collection and Preparation of Samples

The materials used in this work are maily cereatpg (rice and maize) locally produced in the nemhregion of
Nigeria. A total of four samples were collectedadfich two were directly from the farmers and theesttwo were
of hybrid crops grown under surveillance conditmpilected from IAR Samaru, Zaria, Nigeria. The edsewere

obtained in a dry uncrushed form labeled by thétirte. The whole samples were crushed into poviaien using

agate mortar and pestle and were thoroughly migezhsure homogenization. The powdered samples pesied

in a rabbit capsule for long irradiation on thectea neutron source. A similar procedure was adbfde Standard
Reference Materials (SRM) IAEA Lichen 33hich were also weighted and packed together vhighsamples for
long irradiation. The purpose of the SRM is for lifyaontrol of the experimental procedure.

Sample obtained from |AR

SIN Sample Name Sample Source
1. Sammaz -15-Maize  IAR ABU ZAR
2. CP-175-Rice IAR ABU ZAR

Irradiations, Counting and Analysis

The irradiation facility is the Nigeria ResearchaR®r-1 (NIRR-1) at the Centre for Energy Researth Training
(CERT), Ahmadu Bello University, Zaria, Kaduna $taNigeria. Like all Miniature Neutron Source Resict
(MNSR) facilities, NIRR-1, is specifically designddr neutron activation analysis, (NAA) therefotehias the
capabilities for the analysis of trace, minor angjan elements in different sample matrices. It usgd-enriched
uranium as fuel and light water as moderator amdacd. A high resolution gamma-ray spectrometersevused in
this study. HP(Ge) detector (model GEM 30P4 - 76 & resolution of 1.74keV FWHM operated at 1332&Y of

Co- 60, H.V. biased supply model 659 ortec, Sk\ectmpscopy amplifier model 672 ortec, acquisitioteiface
card with computer and basic spectroscopy softw@nspan 2003) was employed in the analysis. The
spectroscopy modules is from ORTEC, USA .

The sample together with the standard were sealédreadiated in NIRR-1 at a flux of 5x10ncni?s*for 6 hours
and counted for 1800s and 3600s after 4 and 14 afagsoling period respectively. The stability afutron flux
throughout the period of long irradiation was clextloy monitoring the neutron flux from the computentrol
display and the activity of the standards afteadration. Identification of gamma-ray of productienuclide
through their energies and quantitative analysiheif concentrations were achieved using the gamaypapectrum
analysis software, [13].

RESULTSAND DISCUSSION
Table 1 shows the elemental concentrations in |ARrol samples.

Table 2 presents the elemental concentrationserséimples considered in this study. Elements efést detected
are: Br, Na, K, and Zn.
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The data showed that amounts of toxic element®adallcultivated rice and maize vary to certain Btggit is
probably due to many factors which directly linkedthe cultivation, post harvest and crop storagEegsses.
Elemental Composition of soil, fertilizer and agittaral chemicals (herbicides, fungicides and itisetes) usually
plays a significant contribution to the element@nposition in grains [14].

The Standard reference matetiathen | AEA-336 was also analyzed for method substantiation amditgucontrol
purposes. The results obtained for analysis ofdstah reference material is presented in table 8mFresults
obtained, it is observed that most of the elemeotalcentrations are within £10% of certified valugsce the
concentrations of most of the elements are sirildheir respective certified values except forsehthat are below
detection limit.

In this study, Bromine is not considered an esakéatement. It was present in the rice and maingpses analyzed.
Its highest concentration was 0.6423 + 0.047ppncmand the lowest concentration was 0.5409 + 043

Bromine is corrosive to human tissue in a liquatetand its vapors irritate eyes and throat. Bremapors are very
toxic with inhalation. Humans can absorb organiontines through the skin, with food and during bhesg.
Organic bromines are widely used as sprays toikfects and other unwanted pests. But they areoniyt
poisonous to the animals that they are used agdinstlso to larger animals. In many cases theypaisonous to
humans, too.

The most important health effects that can be chusg bromine-containing organic contaminants are
malfunctioning of the nervous system and disturbano genetic materials.

But organic bromines can also cause damage to ®rgach as liver, kidneys, lungs and milt and thay cause
stomach and gastrointestinal malfunctioning. Soamen$ of organic bromines, such as ethylene brontae,even
cause cancer.

Inorganic bromines are found in nature, but whetbag occur naturally humans have added too mucugin the
years. Through food and drinking water humans db$&igh doses of inorganic bromines. These bromuoees
damage the nervous system and the thyroid glasd. [1

Zinc was only present in rice sample at substahtiatls with concentration of 27.04 + 5.78 Zincoise of the
essential mineral elements that is found in alnewstry cell, where it stimulates the activity of ou®0 enzymes
needed for various biochemical reactions [16].let,fat has been established that the six categamfethe
international nomenclature are zinc metalloenzyfh&$ Important enzymes stimulated by zinc, suppoeetabolic
processes such as the immune system, wound heatgaoleptic abilities of taste and smell, bra@velopment,
synthesis of DNA and RNA, normal growth and deveiept during pregnancy, cell division, sexual matarg
storage and release of insulin among others [18taBse of its roles in the biochemical processeg@fth and
development, zinc is considered as one of the emstntial mineral elements in foetal, infant amdlyezhildhood
development. For instance, the essentiality of aincormal brain development suggests a clinicatfion for the
element during the prenatal period [19]. The rdleziac in the immune system has also been assdciaith
mother- to —child transmission of HIV [20].

Na and K act as electrolytes in the human bodyisNhe principal cation in the extracellular fluidad modulates
the maintenance of the intracellular and inteedtitiolumes. Sodium was present at major levels wattighest
concentration found imice at 11.1 + 0.344ppm and the least concentration 6689 + 0.28ppm imMmaize A
potassium concentration was found to be higheraizen(3215+67.52ppm) than in rice (1913+53.564ppni3. the
major intercellular cation. The regulation of Kclesely involved with that of Na.

Table 1: Result of Concentrations of Elements (ppm) in AR Control Samples

Elements Maize Maize Rice Rice

(This Work)  (IAR Values)  (This Work)  (IAR Values)
Na 6.6+0.2 4.4+0.9 11.1+0.3 35+2.0
K 3215+67.5 3700+200 1913+53.56 1900+100
As BDL BDL 0.0022+0.0003  0.087+0.009
Br 0.54+0.03 6.5+0.8 0.64+0.047 0.64+0.06
Zn 27.04+5.7 19+1.0 BDL BDL
Rb 13.41+2.0 5.9+0.4 BDL BDL
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Table 2: Result of Concentration of maize and rice cereals samples

SIN Nuclide Maize (ppm) Rice (ppm)
1 “Na 6.679+0.28 11.1+0.344
2 2K 3215+67.52 1913+53.56
3 As <0.000861+0.002 0.00221+0.0003
4 82Br 0.5409+0.0324 0.6423+0.047
5 10 5 < 0.05449+0.02 < 0.04678%0.018
6 155m <0.012033 < 0.011563
7 ZNp < 0.0038570 < 0.0036379
8 “sc < 0.026355 < 0.025527
9 Sicr < 0.8907 < 0.96387
10 *Fe < 48.67+44.48 < 159.58
11 %Co < 0.023846 < 0.024055
12 &zZn 27.0445.78 < 22.435
13 “Se <0.021564 < 0.027060
14 %Rb 13.41+2.01 < 1.140+0.76
15 122gp <0.21019 < 0.00904+0.006
16 “iBa <30.634 <23.048
17 By < 0.01224+0.003 <0.019188
18 Yb <0.12620 < 0.02215+0.017
19 Y <0.013654 <0.0078723
20 g <0.033974 < 0.039252
21 Bipg 0.08312+0.016 0.0744+0.019

Table 3: Result of Lichen IAEA 336 Standard for Quality Assurance

SIN Nuclide This Work (ppm) Certified Value (ppm)95% C.I
1 2Na 320.2+1.9212 280 — 360
2 42K 1819+78.217 1640 — 2040
3 ®As 0.01206+0.0009 0.55-0.71
4 82gy 11.23+1426 11.2-14.6
5 1 g 0.5918+0.028 0.56 - 0.76
6 155%5m 0.1183+0.006 0.092 - 0.120
7 “65¢ 0.1846+0.0129 0.15-0.19
8 *Fe 358.2+48.72 380 — 480
9 Zpg 0.06979+0.01452 0.12-0.16
10 ZNp < 0.0062672
11 Sicr <0.7865 0.89-1.23
12 %Co < 0.09834+0.0322 0.24-0.34
13 %Zn < 22.45+7.27 27.0-33.8
14 se <0.021818 0.18-0.26
15 %Rb < 1.251+0.976 1.54-1.98
16 12gh <0.038016 0.063 - 0.083
17 1¥Ba < 8.557+5.656 53-75
18 =t < 0.01213+0.007 0.019 - 0.027
19 yh <0.044819 0.025 - 0.049
20 iy < 0.0067947 0.0042 - 0.0090
21 g < 0.031468 0.16 - 0.24
CONCLUSION

The study of these samples shows that samplestdmntain abnormal concentration of essential efemehough
within intake limits, some of the non essentiahedats are of great concern.

The use of locally available foodstuff agrees wita guideline and criteria set out by the federalidry of Health
in Nigeria [21].Calling for the use of availableoftstuff in various communities in the country tepare food for
infants and children, so as to ensure availabditg affordability. Such guideline are particulaiyportant in a
developing country like Nigeria, where gross maliioh has largely been attributed to inadequatekia of food
materials due to inability of parents or families afford the proper diets (especially animal souamds), and
disease states that could prevent adequate ublizaf the food materials as well as loss of appeatssociated with
these diseases [22]. In Some cases, ignorance thiwoessential food materials that could provitk@lance diet has
resulted in poor dieting. It will be appropriatesiudy the effects of soil, climatic and environtarronditions on
the elements constituents of these cereal samples.work has further demonstrated that InstrumeN&utron
Activation Analysis is a useful technique in theltnelemental analysis over a wide range of corregion since its
free of matrix interference hence reduced possibiif contamination due to extensive sample preaarand pre

treatment.
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