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SroDIES ON THE OCCURRENCE OF SOME HEAVY METALS IN 
MILK IN LOCAL MARKETS AT PORT· SAID PROVINCE 

Mracel F. Galab and Nashwa M. Abdel-Attl 
Dept of Food Hygiwe. Animal Health Research Institute, Dokkl 

1'he present study aimed to estimate the IcJ.1€/s oj some heavy melafs in 50 raw milk 

samples coUectedfrorn several supermarkets in dUferent localities at Port Said Govern

orates _ The samples were analyzedJor Ute detectiOn of lead .cadmium and mercury 

using Atomic Absorption Spectrophotometer The analytical results revealed that the 

mean values of lead ,cadmium and mercury in t1te exarnfned raw mltk; samples were 

1.078.0.060 and 0.091 ppm (m,g Ikg) respccHvety. The analyzed san-tples contained 

lead. cadmiwn aIld mercury abo1)£' the perml.sstb!c limits. the scnous JJeafth hazard for 

people who could consume such milk were discussed. A regular monitoring q[ Iw(tV!J 

metals contamination oj mifk L'i: recommended to establL'i:h the lrue contribution of milk 

to {he dietary int<occ oJ heavy metals_ 

INTRODUCTION 

Milk contain most of the Iiulrients necessary for healthy foud and in some groups such as 

children and eldeny ,tt may constitute the main food or even the only one (Lawrance and Frled~ 

man. 1995 and Trlpathl et al.,1999). Heavy metal residues are highly toxic but many of lhem 

(e.g. Copper and zinc) are essential activators for certain enzymes, vitamlns and honnoncs, only 

al low conrentmtions, TI1CY arc able to accumulate In the IMng tissues and organs leading to 

ioxicity in rnan and anlmaJs, 

Contamination of milk and mUk products by chemical pollutants is one of the major problems 

confronUng public health. Heavy metals make up one of thc most Important of pollut. .. nl in fnod 

supply {Protasowlcki. 1992). Itrom thls group. lead. cadmium and mercury have receIved in

creasing atlcntion. This attention has been focused due to adverse loxle effects caused by lead 

(Subramanian. 1988). cadmium {Friberg et al .• 1986) and mercury (Manahan. 19891. They 

arc widely distributed in air, agriculturall;,tnds, water, cmucnts from heavy industries. draiuage. 

ft.'rtiJizcr .sludge applied in the fields and stainicss stcel useu tn dairy L"qulpmenL (USEPA. 1993: 

Miner et al .• 1997 and Naresh et al .• 1999). uad and cadmitlUl are oflell dq}fJsited In lakes 
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and streams from the air and considered as maIn source of water polluUol) thal may be utilized 

by daIry anImals or used for washing dairy utensils (Westland. et al .• I990 and. Walker. 1999}. 

Animal reeclved heavy metals by means of atr ,water and feeds (Antoniou et aI. ,1989). Ingest

ed contaminated feeding stuffs has been considered as the main source of metal residues in se· 

creted mIlk Moreover, lead contamJnalion from soldered cans is one of pool secretory contarul· 

nation of milk products {Cnd. ISS!}. 

III ret'tmt years. mu('h attcntlon has pajd to the possible danger of metal pOisoning In human. 

It has been reportcd that karl, earilllium and mercury are concentrated mostly In the kidney and 

liver leading to kidney damage and liver cirrhosis, 'TIley constltule sever threat to human health 

due to Ulcir cumulative nature resulting in cancer, renal failure, human hypcrtension, neuropa

thy of both central and periph(~ral nervous system. gastroenteritis. diabetes mellitus .anemia 

and osteomalacia (Muller and. Johnsen.1992; Klopov. 1998 and. Elfe et d., 1999). Becausc or 
the high risk associated with the eonsumpUon of milk with such toxic pollutants, 

The present study aimed to determinc the COnccntraUon of lead (Ph). cadmium {Cd} and mer

('ury {Hglln marketed raw mme samples and to set alarm for the public about thcir hazard ef

fects. 

MATERIAL AND METHODS 

Collection of samples! Flny random samples of market raw milk were collected from dlffer

ent dairy shops from several locaUtIes in Port Said Governorates. 'l11e collecled samples were 

transferred to the laboratory to be examined for heavy metals residues. Market raw milk samples 

were subjected to storch lest to exclude all samples proved to be heat treated according to 

Schonberg (1956). 

Preparation of $ilBlples: All sampks were prepared according to the method described by 

Hankinson (1975). 50 ml of milk samples were pJaecd III 250 ml flask. An equal volume or 20 

TJiehloroaec,Uc acid were added, Thc samples was shaken for about 30 minutes with intervals of 

nve minutes and fillercd through a 0.45 u membrane filter. Lead, cadmium and mercury In fil~ 

tered samples were Identified and Quantified by using Perkin Elmer 2380 Atomic Absorption 

Spectrophotometer, The analytlca1 detection limits for lead. cadmium and mercury were 0.05. 

0.003 and O.OOlppb, respectively. 

RESULTS AND DISCUSSION 

From the obtained results. it was clear that, the mean value of lead, cadmium and mercury 
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concentrations In examined raw marketed milk samples wcre 1.078 ± 0,002 & 0,060 ± 0,014 

and 0,091 ± 0.02 ppm; respectively (table IJ. HygienIc standards of the contents of foreign sub

slam.:es In food. state that O,lppm is the maximum lead content in mUk (Bartle and Piskac, 

1981). Hence, all examined mUk samples were above this maximum recommended limits. Lead 

Is considered one of the most Important pollutants In our environment and distributed widely in 

classes of natural Foods ( Shehata and Nagah. 1992 ). It is accumulated polson ,Inhibit hae

moglobin synthesIs (Carl. 1991), and affecting neurological and psychrou10tor (Ukhun et at. 
1900), Moreover. lead reduce or complele breakdQ\,vIl the function of kidney. livcr and brain 

(po(8tner ud Wittman. 1983), The mean value of cadmium tn cxamined raw milk samples 

were 0.060 ppm ± O.014,The resuIt.s of cadmium were similar w1th those reported by (Murthy 

ud Rhea, 1968}, The levels uf cadmIum tn the examined raw milk samples were above the per

mlsslhlc limit (O.005ppm) for mllk recommended in some cormtrles as Netherland. HungalY and 

Gemlany (cad. I99l). 

cadm!um is one of the most toXic metals and everyday new data on Us toXicity are coming up 

(Antoniou et at., 1989). It acts on sulfydryle groups of essential enzymes and binds to pilus,· 

phollplds and nudde adds, also it has been sho .... 'U to Intenere .... ith oxldative pliusphmylaUoil 

and replace zinc 10 metal enzymes whleh changes ll" activity (Carl. 1991). CadrnJum Is a possl

hIe cause of hypertenslon, kJdneyallment and testicular atrophy (Lovett et at .. 1972 t. Moreo

ver, cadmium may InduL'e prostate cancer and functional and morphological changes tn many 

bot.Iy organs (Lawuerya. 197B,. TIle average of mercury in examined raw milk samples were 

O.091±O.02 ppm. SIJnHar result were reported by (Gome. and Markakls • 1974). MatvlJcuk et 

at., (19871 and Rlolfattl and VeroneH (1990). The concentration of mercury In examined raw 

milk samples f' .. xceeded the gUIde line level (O,OlppmJ for milk established by NeUlerland , Hun

gary and Germany {cad. 199I}, Mercury Is not essential for man due to Its affinity to sulfydryle 

group in proteIn, mercury compounds are potent enzyme polson (Rossi and Santaronl. 1976), 

It causes neurologlcal effects and emliryotoXlCil)' (Carl. 1991). Moreover, rt causes sever kidney 

damage In both man and animal (Mauahaa. 1989). The obtained results declared that, the con

centration of heavy metals in market raw milk samples conSiderably high. lhis may be due to the 

t.lifferent sources of milk samples whIch depend on the SU(TOumJing circumstances ( Bud et at .• 
200lj, TIle most probable explanation for the high level of hea:vy metals In raW market milk 

samples mBY occur during milk tr<\nsportnt.ion specially in polluted air. bad storage. contact 

with equIpment employed as mechanical milkers, cadmium plated containers and Tanker lor

ries. 111e transferred metals from eqUipment may exceed those orlgl.nally present In Ute dairy 

farm milk (Coni et at., 1999). Based on chronic toxicity studies, the Provisional Tolerable Week

ly Intake (PTWf I of heavy metals in food for adulls (60 kg h,w) established by the joint FAO! 
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WHO Expert CommIUC{~ on Food AddHivcs. was O.05mg/kg b.w. for lead.O,007 mg/kg b.w. for 

cadmIum and O.005mg/kg b.w. for mercury. And according to the maximum permissible limits 

{M R L) of human daily Intake recorded in 1<:gyptian Organization for Standardization and Quall M 

ty Control (B 0 S g C, 1993). TIle level of lead. cadmium and mercury In U}(~ examined raw milk 

samples represents high percent from the aeC€l)table dietary Intake of heavy metals. 

Continuous consumption of milk with such pollutants may Jead to chronic toxicity loc1ud~ng 

nervous system damage. mental rcLaruation. kidney dysfunction. nausea, severe colic, dIarrhea. 

persistent restlessness and long lasting rashes (WaltlDg &: Rehm, 1994 and Walker. 1999), So 

consumption of such milk particularly from polluted environment may cause human health haz

ards (Annon.l996 and zeUerstrom.1999). 

CONCLUSION 

The high lead, cadmium and mereury recorded in examined raw milk samples constitute a 

posslhle heal.th hazardous effect for man and animal. To safcguard human health, a number of 

factors are taken Into account lor controlllng heavy metal residues in milk starting from crop 

production by applicaUon good manufacturing practice, personal training and minimizing use of 

sludge for Jand fertilization until periodical monitoring of heavy metals in diITercnt types of milk, 

In addiUon to a vetelinary medically orIented pracUUoncs must be careful peIlodiC'dl evaluation 

of the animal health and the status of Its products. 
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Table (I) : Concentrations of Some Heavy Metals residues ( p.p.1ll '" mgikg ) in raw 

market milk samples . 

Type Min. Max. Mean 
1----- ---_._--1--_._--

Lead 0.983 1.160 1.018 0.002 

------

Cadmium 0.048 0.068 0.060 0.014 

- ~.---

Mercury 0.081 0.099 0.091 0.02 

. . 
p.p.m ; part per mIllIon., 

.-.---c~. . . . 
MlO : Minimum values 

Max ; Maximum values., S.E.; Standard Error. 

25 
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Table (2): RlX:ommended Levcls ofLe~ Cadmium and Mercury in food 

Heavv metals 'I 
' residues aU 

HC~I"'Y metals residues mg/kg (p.m.m) in I examined I 
aU examined ,amples samples \ 

, j consumed daily 1\ 

I I 
bv ~um.n 

Metal I examined I X: mgfkg ~ x:; m 'lOOg) 1 

FAO!WJJO 
( 197Z ) 

Cadmium in 
(ood 

WlIO 
( 1972 ) 
humau 
weekly 

intake of 
Lead 

"1_ j" ,.me'" I fe·m.m) 1 g; ! " I, 3 mgl 

I
' Lead 1 M k 1 0.1073 penon or ar etraw I . 

I "" ------~ 

1 
Casarett and I 

I 

Doull (1975) 1 E.O.S.Q.C. 
human daily . ( 1993 ) 

I intake nr human dai!.y and 
Lead. weekly intake 

! Cadmium I 
and Mercury . 

OJ'mg 
Weekly intake 

O.OSmg/kg body 
weight I 

( Pb ). 'lk 1.078 I' 0.0, mg 

I nu , !K b,w 
. .j I, 
I (;ad~nium I Market raw 1 Nol exceed Nol exceed I 0.0 I R .. (UO 

W cekiy intake 
O.OO67~ 

O.OO83mg/kg ! (Cd)' milk ,0.060 0.006 0.007 I O.04~O.05! m' 

~ 
R 
:-
ZI 
g: 
~ 

E.O.S.Q.C. '" 
(1993) I e 

permissible ~ 
limits mg/kg I • 
in examined ~ 

samples j f:. 
I~ 05n,:! I l: 

O.5mgfk I a 
O.lmgikg 

I r mgikg b.w. I meJkg b.w \ g . body weight O,lrnglkg 

I 'T-I • I ID" " . k 00' • 
0005 'K b i . I 31 Y Intft e . :> ~-::C:=7- i" 

Mercnry Matlcet raw \ 0.091 0.0091 I ,mg' g '! mglkg body \ O.5mWkg 

==_J--,: milk _J I W i [ weight i 
FAO : Food !lun Agriculture OrgalHzation, 
\VHO ; World Health Org:mization. 
KO.S.Q,C, ; Egyptian Organization for Stalldardrzation and Quality Control. 
X : mean value. 
N.B. : p.p.m "" mg/kg.. The human body weight is considered as 70kj;l. 

" '" 
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