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\BSTR{CT

Selenium conten! oi a \rde \arie6 of ioods rcpresenting a
cross section ol- ihe Es\piia. di.t $as derermincd b) atomic
ab,,rprr.',oc-r" -rn : I re=.... .. .,1,r... i--lrrrj,rre rJ-crab,c..
iruits. sains. seeds. Cai^ producrs. egg. chj.len. rjsh. nmjhroom.
bab) food-r and proceised looijs Selenium .onlenr olthe in\e5tisatcd
'rnroe' \:'i(r "erreen 0i , ioI llg.t 8,,.c\ad hr'n i.rcdd.
garlic. barely and mushroom \\'ere tound io conrajn ihe highest ievels
of seleniunr 36.1.2-11,:t:. I 3 5 and 1 I 5 [g' kg on lresh weighr basis ,
respectjlelv, ii $hich I00g offie fresh material could cove|l].3oZ.
)1.3%,21.5%. 17.5% and 1.1.9% oi the RDA for adult male. These
values suggest that a dlet weil balanced in other [uarients is probabl]
also nutritiol)ally adequale wiih rcgard 10 selenium.

Key words : Egyptian fot)ds .mi.7.)element , RDA, seleninfi.

I.INTRODUCTION

Selenium (Se) af prcsent. i\ the objec! ol numerous studics
because olits dual nature as a toxtc elentent and BIso iti essentiaiiF to
'l-e h.r-,a ^ -"r':. rl B -r,.1 ,- aSrl I t,c biolopi:"1 :rfe. r. ol
.el(. ,-m i" D..rr rJ j.rij. r J ,n rr... $er\ lrr.dll\ cuxsidu<J
on.\ 'r;t) fe..ro tu .'\' .\ ..r.. r-,.fp..r. 

" ,- r ,rrc .r, .ke ut rlre
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., .]:.0.*Ol invesllflalions of rhe role or, diet in the eliotosv oI(uch derrcrcFcies have becn hindered t, ,f," f".t 
"fr.iirUf.i#"1,the mineral contenr of locall) s'"r"'u,d pr.p*j I;;;"-;;;;:countrj,. tr is now weil realized riar-con.ide.abt.,*;"Uifif ;, 

"rrri"r,:-.:fl"t,j"r, eris". depending r,pon ihe composr,ion of fie soilsgromh and storage condi ons. f""d ,*.*i;;;;j;r;;;;praclrce and lhe matuJiry ot the food arconsumpri6n11166ys,666
Petrcan, 1984,.

- ,,., ,rn., O..t"n, in\e(riBalion ha) beell undenal,en lo obtain a

i";lil'; ['i:,- 'eren;um cunrenr 
"r r""rr) s";;;; ;;;;.;

2. MATERIALS AND METI{ODS

2.1. Materials
2.1.1. Vegetables lCanots(Daczr

,t., i" 
"r, i*t;"dii,i' X, 1ffff .r' o'or n),"utl,asc( Br as s ica

p"^,"* i u r.,,,, * ii;:;;": i:i,:::i,;;.;;i:k ;?\.1ul?&uD,. peas t pisurz rariuarr r. Jcw 
" maJl "; ri".,,;i;:atiorius), sleen bea:rs (pluseot* ,uty*i, l, 

"pir*ii 
(j i,i;;)oleraceat and ctcu,nber (-*umit rrri, r.,t,""a_rr.tl""rn( P le uorotus os tle anls \

,,, ,:li:^l,T.llor, tu,co,u, tni: t odnana ( vthL! pr,rridia.at.
aranee ( (-ittu, auranti 

", r and peach lp",iii,.rri, il*
2.1.3. Grains,.seeds and cereai proclucls I p,arely ( Hordemtyutgare),.*heat flo\r(Triticum uAgi" 1zii ;";" ;""::;

:xrracrion),shami and batady breal ( lvn*t lz ii- *iiz "t
il,li.i,9L,. respc,.ri\etJ ). \^hcat (hiti.u,t vutga; 

-,oilr.i.
tt.c^ ttrut.um vutgarc\. butehul tTruicum wtxurp t. icetol)zo !atiyd.pat;\h,.d\. taha- bean ,t*,, ),i) t.'.t i;,([upi us tcr,ni|.:;enul e,n 1IrqoneIla fmnu;;,- *;r;;:;'r:peanu. \Amt hir hlpogaeat lct,ti rLen,;rfr;;;, ,";;;;::"\\J^{tttp ma-x) and anire L p,npta?ll,t anirttn ) l.

2-1.4. Dairy products and egg[yogun, cheese(Domiati) and egg(chicken )1.
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2.1.5.Clricken and E5h : C,'icken rbreasr and lrver) a$d fish [Nile

Ferch llaas nlolttcus \l

2.r.o.Baby and proce'<ed roods-'-( eflff 
.],iTJl;,iJL.'$il

ihnortcd from Cefinan) cnlps) '

lr!il*"oo "t * pauLeo in l-e pr b) \estle 
'o'r' 

Nurib(n'(

lll,il,' o"i, '"*'' "itrure 
ofcom rice and 'o\bean' 

impofle0

i."* io,i,l *o oo*it ( BiscoMisr Co')l.

- r* ,^,pr.. o ea'h matenll. we;efr:oJ'il:1J::[,:'S:::i
locarion; All samples sere obtatnet

Govemonte '

'r.'r.I,i,oi.f'. *,*t ,,a' derermined dccordinB to A o A c r 'seor'

2.2.2.Dererminaiion crselenium:,:arnple- ueliil'"b[:ii 
ffi.1;,ii:;

peeled. dried under con'19"'o 
'"'1'"'".1",1r,,i,o u i,*'p,*a.i

on rhet humidrt]' and then grour

,"" 
"" 

.""* ii; sub5a'nples or rhe ediblc ponioas of each

sal1role \rcre Laken for anal))ls >elenium sd' detefirined'

,lJJi'"* ro tnt rlr"r.ro ol Diaz-Alar con e/ .l/"r lso4ra 'orlov i

2.z.2.r.Af p,,a'| u': t".:'.'"'::",T'l:ih'::;',',t#'JJ::::JIi;:;l'"
Flmer 4t00 ZL) was useo wt

ii.., 
'it"'oi""o 

t" I l-mA llalro$ Larhode larnp al a srrr

*'idth of 2'0 nm'

2.2,2.2.Reagenr.:A soluror\ wcre, preparct"a" 
"jr,l,"i J,::t ;',:",;

obEined bY fllter'mg douDle

;:;#-'; rhe 'LTdard 
sortrrion ol selcnium' {M^erck

allalvti'al gradet !\a\ u\cd 'r 2 concenuatroI u.vw "6

l.ii"I'r 
"*':';t" 

,rr' o'<rilleJ $drcr' llNo \b500t HCI13ro/o)

-J Hclo, (os %) *"t" utto ut"a'

2.2.2.3.ProceJurc:Amounr' ol,lu0.'nssol',1,i .::::"}:ff-:K;]
samDles $ere treated wtfh

^lli'j""a ",'ta'i-;.' 
I h qrrorher )'0 ml ol a 4: I rnixrure or
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HNO3 and HCLO4 wcre added and heating conlinued for an
additional 3 h unlil the sample was completely mineralized.
For reduction of Se6- to Ser*,2 ml ofconcentrated Hclwere
added to the mineralized sample and continue heating at
100'C for 10 min in a thermostated balh.Afte. cooling, the
soiution was dilut€d to a 15 ml with a 1.9 % Ilcl solution. An
aliquot ofthe produced solution was used for dete.minalion of
selenium.

3. RESULTS AND DISCUSSION

The contents of selenium in different types ofvegetables and
f.ui1s are shown in Table (1). From the resnlts, it could be concluded
that selenium conlents of vegetables ranged lrom 9.5 pg/ kg in
spinach to 212 pg/ kg ir garlic while lruits contained 0.7 pg/ kg in
apple to 29 pg/ kg in pcach . Results showcd that garlic contained the
highest 1evel of sclenium (212 pg/ kg ) followe.d by mushroom ( 115

irg/ kg ), meanwhilc al1 olher samples conlained less than 50 pg/ kg.
Iliaz Alarcon et al-. (1994j fourd that sele ium is undeleo6ble in
gmpe, pear, plum and apple and in a miflor concentration of29.65
ng/g in culti\,ated mush.oom . Resuhs also sho*ed that roots (canots,
.41.9 Ug/ kg) and leaves Llettuce(36.9 pg/kg). Jew's mallow (30.2
pg/ kg), cabbage (21 Fg/ kg)l vegetablcs conlained moderate
quantiiies of selenium, uhile spinach- conta;ned the lninitrral Ievel of
selenium (9.5 pg/ kg) on fresh weight basis. On the other,hand, since
vegetables are very rich in moisture content, when selenium
concentration was calculaled on a dry weight basis, it was rather high.
Selenium concentration in vegetables caloulated on dry \\'eight basis
was found to bc bctweerl a minimum of40.4 pg/ kg in spinaeh and a
maxiuum of 1177.8 pg kg in garlic. Allaway (1969) reported that a
poisonous mushroom look up significant amounls ofselenium even
when grorvn in soils containing low levels ofselenium.

Sclenium contents ofgiain sccds aild cercal ploducls are Siven
in Table (2). The results showed that barley was fbund to contain the
highest level ol seleniunl (135 [g/ kg).lbllowcd by anise (74.8 Ug/
kg). Rice. laba bean, peanut , leDtil. \\,heat flolrJ (.72yo arld 82oh

extraction) weie found to contain nroderate levcls ofselenium- On
lhcolher hand. lenupnc<L. l-rpin. lreek. burghul dnduhcarrblelal
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had lo\\ contcnrs of seleniun| i]r. t: |.. !6 and 1..1 pg, kg.
c rccti\ -l\. \lli,,rrcr r.(,'i,'I, L ,' l(,, .\ r , , ,..rr J.," < rhe
brlad ( rhilh *as processcd liom Bheat ) lr.l.l hisircr clrrrlcnls .l
,LlLnrr'1. .l . rrt-\ .<Jrcr. t,<,rh!.rr,_.,. . .", ,..,., .r..,
ind tirod additl\es)thatcould harc aLlditional,luantirie5 of sclcniujrl
Ir<.< r,.-1,.'re r' !t!r(er(nr.,ilh t,:r.t n.J r t"..r".r r/
(1s90). Since. moistue conlent iIccreals is rarher. lo*. selcniun in
lhese groups of fbol. \\hen calculalc,l on dn \lelsht basij. did nor
Jrtl.r .rr.alt. rl r, .. . r .. n.e.t i . , .r - c. .r l\ \.Lcrl
calculaled on li!sh \\eighr basis. ln rhir grLrup. resull\ rho\red thal
selcniurr cdrtenr rnrged bct\een 1.7 Bgr Lg in uheal( belela j and
155.: uc.' klL in her lc\ o1r dry \\,eighr basir .

r + lD ralu.\ ot lcn \xmpte\
tD\ colcrcd b\ 100 g trcsh slmple \.ieniunr !o cirl tirg,,kgt . 100

l(l? RIA ior s- rr runr I tor JLlu r maie)

Iable (1): Selenium cotrtenr of mushroom alld lruits

Moislurc
e/;)

tenr iIg kg)+
%RDA*+On fresh we;ght

basis
On dry weight

basis
\ eg€tables:

alarlic

Spirrach

Fruiis
Appl€

sl s0
8i3
sr0
9: -i
8t.61
9t 16

7:.1
85.0
l6.i

9i.16
7.8

IJ5, ]

86 9i
8i.0
8.1.8

89.61

41.9 + 8.840
23.0 = 2.273
21.2 : 7.789
36-9 + 3.922

ND***
13.4 + 2 447
15. i + 4.010
3O.2.+ 3.627
9_5 + 1.614

ND***
26.5 + 4.056
115 + 5.872

0.7 + 0.081
11.0 r 1.756
15.0 + 1.085
29 + 4.903

34i.4 + 72.414
162 = 16.015

1177.a + 4.269
492.0 =_52_290

165 8+ 31.267
54.5+ 14.480

2013!21t70
40.4! 8.183

120.5 + 4.406
'7'/1.8 + 39.402

5.4 t 0.62)
84.6+ I3.489
98.7! 20.296

2'/9.1 + 4',7.2',74

5.4
3.0

)'7.5
4.8

17
2.0
3_9

1.2

3.4
14.9

0.1

1.4

t.9
3.8
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Therc Nar alsL) \ ariarions in l][ jelenrLrrn .onler]l Lrl rhc dain
. ..1 - ,, .:- rt. ...1.r ....r,-. . t.ht. , r.. t,r;.r..r
relue ol seienium.onrenr $a\ ir chccle r56 U u* kql3ril str. k;.r,\",e ..-.|-u o,,.ir.rl : I,- 1,. tLr,,,. ,", 1,, .0.^
t",Ju.l. Jnd egi. .u(.(r1 ,i.'l rr n.. r --L t.. .. .. .f.r,L.i,
lonce.trdti.n $as calculaled on a dn \!eiC)l blsii. ll \\ar rxlher hi!h(<tc,L,rr .nn..n ", i,-)\ lr\u.Jn.Llree.. _.,Je,!...,,, ... -,i..1..r
on dr) \leight basis. $.re t62.,t . 206.6 and i6.4 rrg/ kg . resp.cri\ et).
l-n\irrllrmental lactor s. which have beerr rerie,icil ertersircir
(R...ent:,1 .r'.1 dcdrl,. ruri., n'.,\ ...u.. rrrr d. te..,Jr... r,.c.nrLr;r
concentations in lirod. liom dillercnr geo$aphioal arlas ro \an
$i.lel]. Also. the) refoficd $at rhe mosr inrporlant firctor is rh;
selenium oonte|l in thc soil. r\ll.rnar aml Can. {l9d6l antl
h.ot nra r.-' rr.), r.,.r d rlrn. rt,. Jir,cr.i.. t,er'.". i',,.,,,-t,.,.,
eggs and milk liom two diffcrent arc.rs to bc ren fold. I to$e\cr. orher
taclors could inflLrcncc rhe anrount ols.lcnium in mjlk poudcr..

+MeaD - SD values ofrcn smples
1+ %RDA covered by 100 s fresb smple =

sclenru;n cooic.t{!g/kg)' 100

l9 * Rn,A lirseleniun { Iir aduli riate)

able : Sel€nium content of secds and ccreal

l%)
Sele.iunr contenl (pe/ kg)"

On fresh weight On dry vei8ht

Bdle)

Balady

a2%
whear iBlcla)

Rurghul

Lupin

Lcniil

11.0
l0
l9

12.98

7.07
12.\t4

t2.21,
12.68
llE6
6.5

11.25
l]0
7.9

l0 49
8.4

ll5 0 + 4.082
241.0 t: 7 239
361 + 11.27a
32.3 + 2.t52

2.4 + 0.235
I1.1 + 0.983
9.6 + 1.305
43.5 + 2.47t
34.5 + 1.i70
t2_a : 1_404
l7 5 : 1.055

34.2 + t_t47
32.5 ): 2725
7.1 8 - t.3.13
47.1 + \.A76

155.2 r 4,719
344 3 : 9_W3

596.1 + t4-945
37.1: 2.4t5

26.4 ! l-633
2.7 + O 261
12.4 + l.rl6
10.9 11.478
49_8 + ?-A34
39-2 ! 1.793
12.8 i l.5ll
20.2 + r.r86
18.4 + 1.290
35.3 + 2-966
83.6+ l 4E0
51.4 I l.t 90

17.5
ll i
41.3
420
1.20
0.30
r.40
1.20
5.60
4.50
1.60
?.30
140
424
9_70

6.l0



llenium contena ofsome

Meterial (: \
1tls1ks)+ % RDA**

On fresh l{eight 0n dri seigh.
basi\

Yogu.r
Chccse

tlsg (Boiled)

80_11

72.7

6?.01

:2.i::.599
560 + 4_262

t5 j I1.888

I62.,1 , 13.080
:06.6 +
I7.811

.164 = 8775

1_2
'7.3

2.0
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*Mean 
= SD values oftd smples

\el..nm ..fr.rt I',o, to\'ii0.R,\.o.!r ' rorir,rr. .liffi,,r,r r".r..,

Results in lable (4) indicated lhat chicken and fish \\ere lound

to be \cry good sourccs of selenium. The averagc values for chicken

and hsh irerc (:0.1 and 20.9 Pg kg, respeclivel) ) Chilken breasl

(17.2 ug rkg ) has lower sclenixrn conlent th'n chicken liver 
'22'9

$g,kg). Nle;n$hile. selcnium content of fish was (20 9 p9' kg)' {ln

it e oit,.. t,ona. selenium coi-rcentrations in chickdn(breast and liler)
and ish \\ hcn calculated on dry lleighl basis wcre 66 1 ,95'2 and

I 14.,1 per' kg . rcspecti!cl]

Table i Selenium contents oic

Marerial
Moisture

vt
Seienium content

(pc/k9* % RDA*+

On ficsh weight on dry weighi

Chicken :

Breasl
I-ivcr

Fish

7t.98
r_5 95
81.71

I7.2 i i.185
22_9 | 1.937
209 a 1.161

66.1 .. 12.151
95.2 + 8.051
1 1,1 ,1: 6.356

2.2
3.0
2-7

.Mean jSDei .sof t..smPlcs ScL.ihm contenr (Pgi kg) " 10C

+* % RnA covered by i00 g fresh sample = ,n-- 
"r:,e 

r- *C;,. fA. rO-AfAie)

A few commercial baby foods were jnvestigated to obtain some

indication ofthe affects olpiocossing on selenium coinent (Tablc 5)

ts of chicken and fish
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Selcnium .Lrntenrs \aried bet\\een lhe diflcren! sources of bab) foods

collected trom the mdrliet. lhe lo$cst \alte for ieienium !onlenl \ras
(0.2 !p' kg) for Nutribcn and ihe highesr conl..t \1as (,<l.l $g/kg) tbr
com flakes. since, moistxre conlent in babl ard processcd lbods are

u$er lo\{. selenium in these groups of lood \\hen calculaied ondry
$eight basis, did not differ. greaill thaD sele,lium conlell1 ir lire same

goup \!hen calculated on freslr wcighl basij. lD this gr.rup rcsuts
showed that sclenium content ranged be1\\'een fj.21plr kg in \utriben
and 55 6 prg/ kg in corn flal'es on dry rveight basis .

+t4ea 1 5D \alucs.lrei smtL.s
*1 % RDA covered b-v 100 3 ftesh sample =

S!l.niu,r conlenl (pg/ kg) ' 100

I r - RD^ lnr sclc.rum ( for aduLl rnale)

Bab) and processed lbods (cereals a d vegctable) had also

Io\\'er sclenium content than the fresh samples anallred. Firalil , it
must b€ recognizcd tbat tnan) scleniunl compounds arc quite \,olatil()
and could thus be losl as a result of food cookiDg or proccssing. Higgs
d.r/. ( 19il ) tbund that dry healing of ccreals lcd to 7 to 23% losses

oi seleniunl and boiling mushroonr led to .1:lo//o losscs AIso . tiom the

resulls in Tables ( 1-5 ), one may concludc that halad) and shaini
bread . ga ic . baliey and rnushroom *ere found 10 be thc richest
nlalerial sa rplesthalco\ercd-11.3.3l.l,27.-<, 17.5 and 1,1.9 % oi &e
RDA t'or ielenium lronr I00g frr.h matcrial , respectivelt

Tablc tS): Selenium (ontetrts "fbabl atrd nrocesserl foods

Product
Moisture
(%)

Selenillm contelrt
(!s/ ke)* % RDA:*

On fresh weight
basis

On dry weight
basis

Cerelac (whea1)

Chips)
Nido

Biirurr

2.2
5.74
3.08
1.0

690
129

11.1 + t.178
52.4 + 0.264
t.61 + 0.350
32.3 + 1.146
0.2 + 0.0i4
14_6 = 0.603

I t.i + 1.222
55.6 I 0.289
1.7 = 0.368
3l.l a Ll.l7
0.21 + 0.019
l5.t + 0.651

L4
6.8
0.2
4.2
0.0i
1.9
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