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ABSTRACT

To assess some mineral ccntents of breasl rnilk such as Calcilim

, Selenium and Zitrc . a sample of 30 lactating motirers llas selec1ed

randonrll' fronr Heiwan General tilospital . Cairo , Eg-o"pt"

Dietary, liealthy and a,ihropometric assessments Y,'ere done in

additicn to socio-econcrlaic ilssessment .

Results showed that ther* \yas fi clear riellciency in the daiiy

intakes f'rorr calories . carbohydrates. tat. calcium and phospharous ill
'bslth rural and urbatt areas ccrnpared r'vith the RDA (1989)

Tlie obtained data revealcd ti-:*t exactl-v 5i,}% ':rf the n-rotirers

eithel in the village or in the cifi l:a.,'s normai BN4i (21.1-26.1 1

which indicates a sigir o1'good hezrlth .

Thc resuhs reveaied a 1-righl',, sigiliiicant r*lationsii!p h.t'ween

caiciurn and bab1,' rank aiid tire intake of some special tboil

Significarit relationship -.o,,ith mc,ther's age altd lluu'iberof delircries

wis tound . \\ihile there rvas a hi-ehl,v significant relarionsirip betr';een

Lint, intakc and mother's edueationai statu-s. Moreorer. it rl'as

significantll relatecl t,r health) coltditirrll. conceii:iiig seleuium intake.

itiuas highil si5lnificantft, relatcd i,-'ith rnotliers rar:k. ueaning t1'pe anei

BMI oi-- tlic iiother. Mean.,vh!1t significanl reiati,.:'nsi-iip betn'een

healthy..crrnditiofi ard ii;take of-sol"i'lc sp*ciai focl raas ti'bse$'ed .
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No clear effect was obse*,ed for some soeio-economic factors ,i.e,, sucking period, occurrence of pregnancy during lactating and
place of living on minerais content of the milk

The study concruded thar the nutritional status, hearth and
demographic conditions are important indicators for the essential
nutrients in breast milk.

Key words:breast milk, minerals conteflt, natritional status.

I-D{TRODUCTION

Human milk is considered as the optimum source of nutrition
for the infant . Previous studies rr.ere directed towards the constituents
of the human milk (lipids , proteins . cartohydrates & minerars ).These studies indicated that the lipids constitut" ubout 50% of the total
coaloric value of hurnan milk (Hambraeus. lg7g). American Acaderny
of Pediatrics , commirtee on Nutrition. (1976)indicatedthatbreast
milk lipid provides h-igh percentages of carories for deveroprng inants. Casey et al., (19S5) reported that the minerals are iiportant
constituents in the b."T1 

_mirk. Adequate carcium intake durin-e the
first 2 to 3 decades of rife is a critiiar factor in attaining peak bone
mass (Wosje et al.,2AAA).

. Lee et al- {l993)reported that Hong Kong chirdre* 4'h habituavy
low calcium intakes had a lower bone mineial content than Hong
Kong Children with habitually higher calcium intakes .

Levander,(l989) reported that several surveys have documented
the variation in the selenium content of human breast milk collected in
several different countries around the world . In general , the amount
of selenium in breast mirk appears to reflect the amount of seienium
consumed in the maternal diet . Breast mirk selenium varues reparted
frorn scandinavia and New zealandare only about32to 66% of the
values reported from the United Stares (l fpgli).

Hassan et al-, {20a2) determined the seieniurn content of a *ide
variety of food in Egypt . serenium content of the investigated sampres
varied from 0.2 ta 36"4 pe/kg .

Traditional balance studies have indicate d that azinc intake of
0.82 rngikg ld is adequate to achieve positive barance in infants
{Ziegler et al., 1937) . The proposed upper limit (per 100 Kca!) is 1.5
mg of zinc ( Hambidge and Krebs, lgsg) .
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The place of living and food iiabits had a ciear effect on the milk
constituent of minerais . No clear effbct u'as obserl'lrd lor the socio -
cconomic fuctors on the min*rals coiltrent of breasi rnilk (Ai- Othman
et ul., 199i 7 .

Several previcus studies .,vere carried out in diffbrent countries
concerning food habits. mother staius. breast milk and its constituents
and their relationships ( Vouri et a!", i982 and Soliman et a|..ls83 ) .

Lonrierdal. (2000) explained the existing mechanisms that
regulate milk concei.:tration of trace elements such as iron aiid zinc.
T'hs iransfbr cielements like seleni*tn appearetl tr; be tinregulated and

may be explained by passive dillusion. Little is known about the

rnechanisms invoived in the upi.ake of caiciuin and magnesiunr into
milk and factors af1'ecting these nechanism-.. Increased krowledge of
these mechanisms could heip not onir to riuderstand the iransfer of-

minerals into milk under nornia.l conditiotts bul aiso to investigate thc

lesiorrs behind abnonnaitransi'er"of such collptlxeiits. Beside, it heips

to understani defects in mammary gland fii;ictioti induced h1

suboptir;;al nutrition .

l-hercfbre. tlre airir rrf the present investi-eatirn was tc perlorm
sucl'i necessai]' studies on the lactating woruen anci assessli.lent studies

of socio-econornic factors an<i nutritiona! status oi' them on some

minerals content of breast rnilk .

2. MATERIAL AIIJI) ME'IHODS

'['he stud3 included 30 iactating rnotirers aged tiom 23- > 30

-vears. ',,isiting ai intenals Ilelnair Ger:erai Hospitai in Cairo
{Jovernorale Selection ci' Iaciatins motiters *as done ranContir .

I\'tothers \\eie intcn'ieued during attending Heaiih Units scekirtg

immunizatioir services lbr their babies .

The predesigiied questionnaire used to collect data included age.

eilucational levei . meals. nutritional practices of tire nrotheras r'r.'eil as

health infonlatlon sucit as taking drugs . cottl"aceptive pills and

ill'cction ir itlr diseas'.'s .

Food tlalleril irrfbi-mation such as lrequencv of ibod
consumption" dail-v nieals 24 hrs recall foi"thrce rials - at the'ncginrrin.e

and the nriddlc: o1'the u,eek anil at ths rveek end .
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Ihc rlai l! in laLe o f catodes' pr''te in c 'irbohi d ratcs' lat ca l'.iun]'

"h"..;",.;, ir,r. 'rralri,r \.rrd r'tnrrn ( $erc 'dl'rrlared'r '
ii,i^.i " r,,t,"...l, 'r,. Iu,\ ' q8qr.,"d r' rsrdi r{-\":rrn'

,,a, ,,99- ;'ro31rras rrsetl."''' l"rl,,', o. n.r \ tn<.r'uri'LlrL\ I r ' 'r larra 'nf sonrerr 'uei-h
' B''l' r1r" IrJrr IBVI. 'd lle.!lrri \\(r( 

"5'r"cLl 
r^ (arcrrrlii

ir'.opn."a' "na 
classiiied 1rl cat'jgorios accoroing to Carro\ ( I98l ) a!

lirllo*s:
BN,Il = E\'{BED Equali'n'l

Slimninglcret :>11.1 Normal ie'"cl rlt l16'l
Obesit) lelet :' 26.1

Laboralon Anahsis:''',,''r. "-l',p,. I lrumar r,rirl r.r. ohrrirrcJ 't"l'' ll::ll ..

mothers'ni'o 
",,,,It'r" "i:-r".i"i"" 

' All n!tk lamples $ere colleclcd

i.";"' t"-,f .r^' Iin*' .l l-!'.rr o ' \lrih 'nrl'('{ 
i l:: rl r"'r'

t*,,.".ra"a_ * ar ice bor lionr the hosPiral io the labofalLrD ' Sample'

;:';;';;;;:" ", 20 ts nnmed;arclr' onarri\al and kepr frozen until

anrlr sis .""'- 'ltin"."t. 
cofllent ol breasl milk irclu'ling calciLrm' ZiDc anl

."1",,i,,,;, .;..; detenr,ined using At'roric AbsorpriDn Speclronh

,.t.r..,.. 
"..,r.ai"ll 

u, Ore method riescribcd in the A O A'C (1q95) ''''-"'-ii. .L"i"*f datlr lvere statliticallr' anallzed using the

\tlrlirti.al Anal)sis Slste (SAS) progiam tiri calculalilrs r\cra!r!''

pcrlcntages . iicqnen.ies and Chi squarc iBitr 1r a/ l98Sl '

3.Rf SULTS,\ND DISC{,SSI0N

Demographic characleristlcs for laslating molhers urder slud\

^ .t,*,, in' r 
"ol. 

( 1 ) rclealcd lhat no:l of the nnrthers li!ing in th'-

.]n"i "." 
u"", a*,.. ior education arrd occupation tharl thosc 1i\-in!

i"'',.f"- t'iir"g" ft *,,1.i be also rotic'd thal nlorc than ole- thi ol dre

., "i.,',,.1t.", 
n"'" n.n.'' In rr"l' r' co'trc .' r5" !illd.. r'dn r" rLl

;;' ., , , r, l,< r.(r l,a J .'ro r,..\J rr,. nth ) ir" 'nl i'l '

,t,,rn':io f srpt;,,n pouud r thc cil\' r-he pcriod ol marr iagc-als' ia

,ir,,,, l,"rr.i il," ."nr"n rr b!1h the .ir)' and tle \ ill''t!rL' \ ar ics lronr l

il'*".",,4 i*.f*- t" < 5 10 in :l +9r0 an(l l-i'0 9" ir thc r'rral r,nd
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mothers.

Factor

Village City Total

l{o, olo No. alo No. olo

Ane '

>25

2.5-29

-10 and more

Fcirrcationa! sistL,s:

llliterate

Read &write

Educated

OcC! tpdfion:

\ilorking

House wife

1C)

2

2

L2

i
1

0

14

6

5

3

7

3

4

1

2

2

4

1

2

5

3

2

I

2

I

71.4

14.3

14.3

85.8

7.1

7-l

0

100

42.9

35.7

11.4

50. r)

11 r

28.6

21 .4

14.3

14.3

28.d

1.1

14.3

35.7i

21.43

14.29

7.14

14.29

7.14

_5

l1

a

3

2

1i

5

i1

9

.l

I

9

3

6

4

1

1

0

4

6

5

7

0

1

31.1

68.8

{},0

6,!.8

3i.2

68. t

56. -3

1 li.7

2-s.0

56.3

25.0

18.7

37.4

25

6.3

6.3

0.0
n5 n

37.5

3 r.t

12.5

()

6.3

12.5

15

i3

2

15

3

1.2

5

25

15

8

7

16

7

1

I

6

3

5

i
6

11

8

4t

t

3

3

50.0

43.3

6.7

50. t)

1n r!

40.0

i.6.1

83.3

._50.0

26.i

23.3

-s3.4

23.3

i1.3

t{i n

l,l n

10.0

t6.i
3,3

20. t)

.+4 /

26.1

l-i l
33

10.i)

10.i1

100>:o0

200-2s0

< 25(I

Pernd of-narrage:

> 1-5

< 5-10

<i0
YEthersSdilkL

First

second

Third

Fourth

Fiff*r

< Fifth

Bab-v Ranli:

First

Serond

Third

Foilriil

Fitrh

> ! iflh
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&gqEIJ.rglgrtroI! qf lactating mot

lactation; yes existed

Not existed

contraceptive pi!!s

from certain disease

8

5

1

14

0

4

10

i

13

q

9

7

7

7

12

2

12

7

7

2

t2

8

6

5

3

57.2

35.7

I00

0

28.5

71.5

t.t

92.9

35.7

64.3

50.0

50.0

14.3

85.7

14.3

85.7

5U.U ]

11

-1

2

14

2

4

12

2

l4

J

il
6

10

0

16

3

13

5

11 l

68.8

18.7

12.5

87.5

25.0

?5.0

12.5

87.5

18.7

8 1.:t

?7.5 )

0.G

100

I8.7

8 1.3

3t.2

68.8

i2.5

87.5

37.5

62j

oo. /

33.3

lv I o-r. s

-' | 1().U

e ! 26.7

L! I /-1.J

-r I 1o.o

:7 I eo.o

8 | 26.7

13 I 13.3

17 | s6.'t

?16.7
18 I e3.3

5 | 16.7

25 | s3.3

t2 i 10.0

18 160.0
a I 1-1,J

26 I se.z

t4 | 46.7

16 is:1.3
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urban areas respectively Licr-r'ever 28.6% and 18.77o ofthecases
uere { i0lears in both the cirr- and the viliage . respectivel5.' .

In respeet of bi*h rank of mothers, data in the sarne Tablc
reveal that the second . the third and < tlie fifth mnk have thc san:e

percentages (.14.3%) in the rural areas. On the otirer hand,28.6f i, and

21.4% of these rlrdthers ii: ihe village are in the tourth and the first
arrangernent lespcctively. Hou,ever. more than one-third of the

srrrvel'ed rnothers \37.4%i are in the flrst arangement in the citv ,

,.ihilc the second and < the lltih arraireement are equal (259/o) .

Concerning the infant rank, the ilereentagss of babies haviirg the

llrst rank were: 35.7i9,i, artd i.1 .5ah iir the rural and urban areas.

icspeclivelr,,.
Table (2) shor.vs that the tiun.:ber of dclivcries in mostcas6s itt

r.-.r-.ih the viliage and the city vanes iroin l-f ancl re*{ihes 1o > 5 in few
cases being. 7.1?'o and 1:"57; in lirc utbalt attd ruralar€as. respectivel-1.

\\'hile tlre rest of tlte cases being under stlidv rvas 35.7% in the village
and 18.i9t in the citl' varies frorn 3-5. The sat't:e table indicates that
100?6 and 87.59'o of the mothers iiying in thc rillagc;:iid in the citS'

respectivell' haring a nortnal deliverr .

Data in the same Table ll; rereals tiiat the majori4, of the

nroti:ers , both in the rillage (91g9.c) an,j irr the cit* {87.5%) do not
usc colrtraccpril'e pills for birth conirol . Also.lhc sa;:ir table indicates
illai ttie *:alorily ci tire nrothers either in rhe',iliage ,-rl in the citl'do
rrr:t take irc.n or multivilamins . Al1 the cases in li.t* ,:it.l anr,1 ther

majoriq' of the casu-s iir tlie village i85.70%) dc ri*i;*l-l.'; r,ita*rir C.

Also most of the molhers tencied to avoid rrsitrg antii:iotics ciurirrg

Iaciation. Half of the cases in the vill;lge are taking aspirirt. urqali\'\ i'!i1*

68.8?'i, of tlre lactating rlonlen irr the ciqv do nclizkc aspirin. The

majoritl oi the nlothers uil'.je r slud;,' do ilo! iif i-r :l'a-rtquilizei's

regariiless their Iocation in the viiiage {85.7%) anri iii thc cit;- (87.5'r01.

\lore than half of the nol;rcrs (57.1o;o)in the rii!as.'afe sufferingfron'r
c,.-rtain diseascs. but the rnajoriti of ihe rnothcis i61.591o) iiving in the

cin, dtr not sufler iiom diseases . Hor.reler. thc i-na-ir-ri-irr. of these cascs

in both rhe r illage and the cin are -st: ll-.;l'itig fi'ont rtt:rtrt ia .

Concen-:ing tlrc infornralit-'ir al-roui t-rpe ol'ieerlirrg rhe babl'. tlie
resuits tabylated ip l'able (-1) i;;riil;rtc tirat the uscil i'rpe of rveanin{ i.
suddenly' in inosl cases lorthe. Iaciaiirrg women. S+.,lil and 56.19.,, i;:

rhe village and the cit3 . re spectivel) . i'tin,:crniiic tl.ic i'' Lii: o1'feeCiirr..



Tahk: ri): Infomlaticn abcut the ti;re *{' l'eeding the bah1.

'yoe of l'eedins:-
reast feeding

and bottle feeding
Breast feeding + food

9

5

5

4

5
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Table {4): The retationship between prace of living on some minerals

Less than 1.2 mg
i.2 rng and rnrire

{1) XZ = 0.502s
(2) XZ = 3.586?
(3) X2 = 1.76c2
Yates corectian uere done.

9

7

9

2

5

563
43.7

56.3

12.5

31.2

t8
l2

14

6

10

60 C)

,1tt r.1

46.7

20.i)

13 3

4

r0

t2

2

)
4a

21

,1

o

7

l3
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Tahl* i7): The rciationship brt*een nrincrals content in hreast rnilk

and some factors.

l,lS : Not signifitant
*: Significant (at 0.05 level)

- " : Highly significant (at 0.{lllevel )

* n n: fntake of some foods enhancing

trreast milk secretion

6): Di BMI. *

BMI *

Village Ciiv Total
Na. o/^ No. t/o N*. a/o

< }t I

Il.t -26.1

"1.5,1

I

n

3

2&.6

50

21.4

1

8

1

5.2

50.0

43.8

-_5

15

10

t6.-|

i0.0
.]J.J

fttinerals

Factors
Cialcium (rngi Zinc {mg} Selenium(mg)

Mother's age:

Ftather's eilueational statirs

Ftother's occuJraticn:

htlnthlf inc<rme :

ldank of r.athcrr:

E ank of babS

Numbe r ef deliverie r:

Sucking periotl

Weaning tr pc:

Occurrence rri' il rrgil:tnc!

during lactating :

Fietlth cundition:

Bfttt o? mother

Sonte :rprcial food* * *

Place of livinrl

5.1584*

NS

NS

NS

NS

29.6612**

3.945'k

NS

NS

NS

NS

NS

4.4986**

NS

NS

13.5606**

NS

NS

NS

NS

NS

NS

NS

NS

6.2843*

NS

NS

NS

NS

NS

NS

NS

9.4305**

Ns

NS

NS

i 1.3759**

NS

6.5841*

9.2764**

5.487*

NS
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the resulis ir.i the san:e ktrle sholv that more than iralf of the morhers
iiving in the crt','(56.i'7oi used breast feeding oniy , rvhiie iess tlran cine

- tlrird of the cas*^s 3i .2% gave the infants some conrBlementarv tboeis

beside tlieir breast feeding. In the ruiral areas. the breesi i-eeding and
trreasi t-eeding plus food have the same percefitages oi" the cases

t_15.1%) . The rest of the cases under studl, (28.69,iii ir: the village and

{12..5%) in the city' are depending on bottle {'eeCire (rrccessed miik)
ticsidc iheir breast feeding .

Conceming tire effect of the living place on tire Inirrerals content
,.i' irreast milk, results in Tabie (zl1 shori,, tl:at the c.rnc"ii;iaitons of
calcium , zinc and selsniurr in the clrllccted rniik samples of the

mothers living in urban and rurai areas \r.'ere iloi- signifieantly different
. Cciriparinu the obtained results ru,,ith those reportcd by the
investi_sations in other countries. it lv*s r.rc-'t in the same iine u,ith those
reported b1 \lurthr' & R.ehea. 1971. Feeh' et G!..1983, Prentice et al.,

i986, Laske)' et u!.. i990 anci.rl. Gthnan et 'ii..199i . fhis may be

atJributed to the riil-f-ereirce in tbod hai,,its in rural ;nci urban areas of
Eg,vpt and other countries rvhich a{'iecl 1c a grcat e\tent iire nutriticnai
status of the molhers .

The data in i able (5) shorv a cllilrparison between the averagr
cilil-1,' iniakes of lactating inoihers lioni serirte basic nutrients and thcse
ci' tire Recommended {iietary Ailowances. (RDA. iS89) . As tlre c'iari.r

iflial:es from the basic nutrients w€re calculated fr*m i daYs lo*d
;;call for allthe cases r:nder study' . It could Lre noticed fiorn 1-he resuils
thar there !1'as a clear deficienc.v in the dailrl, intakc iirirn iiai.)r ir*i,
carbohl'drates . f'at, calcium and phosphorous in bq;th rur;l and urbai;

areas compared *'itir the I{DA (1989) . On the otirer hatij - there rt,as a

clcar tixccss oi' tire dail,r irttake fioni proteiti. iron . ';ita:r;iii A, ihiamir,
anci riboilavin in both the rurai ancl the urban areas . llorvever the
ayerag.: olvilanrin C irrtake nas higher in the cit-r' I 107."i9.o) but iorver
in the village (86.59ai ihan thc recoitimended ar:rount"r.

Table (6i reve;ris that eractil' iU96 olthe mothers either in the
village or in the cit1, l:ave norrnal 3!',4i (2 i.1-26"i i rvhic!r indicates a

sign of good health . I-iowei er .itS.6'%:rnC 6.2-0.,0 o1'the rnothers in the
v;llage and in the citl' llir:r'e ufidei t'*i-uhi (> 2i.1). w'hile 21.49/o and
41.89/r,ivere over u,eigh(<:6. I :. i'hc tl-.taine,f lcsuiir revea! that
irothers under studl' c{)irsur}r irss iir; and l:at"boh-''dr:rte than the



-296-

required arnounts (Talrle 5) , ccr.;sequenti_\ the int;rke of ttie dail.),
calr-,r"ies is relativei*v iess than usual udrich reflects ilial i0.79.i, ot.the
cases understudl' has BMI (> 2 i.l) .

on the other hand . rhe results sh.*ed tl'rat il.3czb rr.: both oi the
city and the 

'illage together were sullbring ficm r:.,,enveiglrt and
obesitv (BMI: < 26.ij accordii:* to Garroiv ciassi{lcation. This
ligure is lorver tlialr that recorded b-v-' cabr et ctl ..:0c0 . El - sa_ieej er
ut ., 1995 and Al- ( hhman er ul.. i99: .

Assoc:ialions belrveen minerai contents iri breast milk and some
factors are shown in Tabie (71 . l-he relationships betrveen rankc,i
rnothers, rveaning t1 pe & BN{l olmother and seieuiurn in trreast niilk
t'ere highly sieniilcant iat 0.01 ler,cii. L,leanr,i.iile. the essociaiirins
bcl*'cen hcalth cc,rrditiorr .zinc and seleniurrr concentrations irr breast
milk \!ere significanr (ai 0.cli leveii. Tirere \4,as a significarrt
association betr:een eating foods impofiant fcr excretin:: tie br.east
rriiik anci seleniunr and calcium concentraiions. Thc Isscrciation
be{rveen mother's educaticnal status an.r zinc rvas highly.significant"
but the relationships between msjther's age an,J ,luml.,er-c,f Jeliverie:
and calciur,.i conceritration r,vcre signilicant (a1 0.0,q level).

l'hei-e was a highll'signit'icant relationship betw.een rnoihei's
educaiir-'nai statuii and ziile conccniratiorr a;lcl i_reti.veen babv rank ancl
i-alciunr conteni

'lhese 
i"esults aiu in ag!'relneiit irith the studv conducted br Ai -Othman et i!." il 9q7).

The aboi'e i'csults .evealeil iriat fooii irabits. -..rci* - ecu'roilio
a;rd heaith cha;'acteristics and ai:lhropirnietric mcasui-ments irad a cicar
ef'fect on the i::ineral uoniiituL-i.lts o[' brcasi n-liik .
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