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STUDIES ON THE OCCURRENCE OF SOME HEAVY METALS IN
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SUMMARY

The present study almed to estimate the tevels of some heavy metals in 50 raw milk
samples collected frorn several supermarkets in different localities at Port Sald Govern-
orates . The samples were unalyzed for the detection of lead ,cadmtwtt and mercury
using Atothic Absorption Sperfrophotometer The analytical results repealed that the
meun walues of lead cadmium and mercury in the examined raw mitk samples were
1.078 ,0.060 and 0.091 ppm {mg /kg ) respectively. The analyzed samples contained
lead, cadmiun and mercury above the permissible linits. the sertous lieafth hazard for
people who could consurne such mitk were discussed . A regular  monitoring of heawy
metals contamination of milk is recommended to establish the irue contribulion of milk
to the diglary intake of heawy metals.

INTRODUCTION

Milk cornitain most ol the nuldents necessary [or healthy foed and in sonie groups such as
children and elderly it may constitute the inain food or even the oniy one {Lawrance and Fried-
man, 1995 and Tripathl et al., 1999). Heavy mmetal residues are highly toxic bul many of them
{e.g. Copper and zinc) are essenita) activalors for certain enzymes, vitamins and hormoncs. only
al low eoncentralions. They arc able to accumulale In the living tissues and vrgans leading to

taxicity in man and animals,

Contamination of milk and milk producls by chemical pofhutants is onc ol the major problems
corfronting publie health. Heavy inctals make up one of the most important of pollutard In (oo
supply (Protasowicki, 1992). From this group. lead, cadintum and wnercury have received in-
creasing aitention. This attentfon has been focusced due to adverse toxie effects caused by lead
{Sdbramanian, 1988), cadmium {Friberg et al., 1986) and mercury {Manabau, 1988). They
arc widely distributed in alr, agricultural lands, water, cfMlucnts from heavy tiiduslries, drataage,
ferlilizer ,sludge applied In the flelds and stainless steel wscd In dairy equipment. {USEPA, 1893:
Miner et al., 1997 and Nareah et al., 1999). Lrad and cadmiam are oflen deposited in lakes
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and streamns [rom the air and considered as main source of waler poliulion that may be ullized
by dairy animals or used for washing dairy utensiis [Wesiland et al., 1890 and Walker, 1889).
Anlmal reecived heavy metals by means of alr .waler and feeds (Antoniou et al. ,1989), Ingest-
ed contaminated {eeding stuffs has been considered ag the main source of metal residues in se-
creted mitk. Moreover, lead contaminalion from soldered cans Is one of post secretory contami-
natlon of milk products (Carl, 19891).

o recent years, much attentfon has paid to the posasible danger of metal peisoning In human.
It has been reported that lead, eadmium and mercury are concentraled mostly In the kidney and
liver leading to kidney damagc and liver cirrhosls. They consUtute sever threat to human health
due to their comulative nature resulting in cancer, renal {allure, human hypertension, neuropa-
thy of both central and peripheral nervous system, gastroenteritis, diabetes mellitus aremia
and osteomalacia (Muller and Johnsen,1902; Klopov, 1998 and Eife et al., 1999). Becausc of
the high risk associated with the eonsampton of miltk with sach (oxic pollutants,

The present study atmed to determine the concentration of lead {Pb). cadmium {Cd) and mer-
cury {(Hg) In marketed raw milk samples and to set alarm for the public about their hazard ¢f-

fects.

MATERIAL AND METHODS

Collection of samples: Iifty random samples of market raw milk were collected from dliffer-
ent dairy shops from several localities in Port Said Governorates. The collecled samples wete
transferrcd Lo the laboratery to be examined for heavy metals resklues, Market raw milk samples
were subjerted lo storeh tesl to exelude all samples proved to be heat treated according to
Schonberg (1998).

Preparation of samples: All samples were prepared according to the method described by
Hankinson (1875). 50 m! of milk samples were placed 1o 250 ml flask. An cqual volume of 20
Trichlorvacctle acld were added. The samples was shaken for about 30 minutes with intervals of
five minutcs and fNitercd through a 0.45 u membrane filtee. Tead, cadmium and mercury in fl-
tered samples were Identifled and quantifled by using Perkin Elmer 2380 Atomic Absorption
Spectrophotoimeter. The analylcal detection Hmite for lead, cadmium and mercury were 0.05,
0.003 and 0.001ppb, respectively .

RESULTS AND DISCUSSION

From {he obtained results, it was clcar that  the mean value of lead, cadmium and mercury
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concentrattons In examined raw marketed milk samples were 1.078 £ 0.002 & 0.060 + 0.014
and 0.091 + 0.02 ppm; respectively (table 1), Hygienlc standards of ithe contents of fureign sub-
slances in [ood, state that O.1ppm Is the maxirnum lead content in milk {Bartlc and Piskac,
1881). Henee. all examined mtlk samples were above this maximum rccommended Mmils. Lead
Is congidered one ol the most inportant pollutants in pur environment and distributed widcly bt
classes of natural Foods { Shehata and Nagah, 1992 J. [i Is accutnulated polson .Inhibit hae-
maoglobin synthesls {Carl, 1991). and affecting neurvlogical and psychrontotor (Ukhun et al.,
1990). Mureover, lead reduce or comnplete breakdown the functlon of kidney. liver and brain
(Forsther and Wittman, 1983). The 1nean value of cadmium tn  examined raw milk samples
were 0.060 ppix + 0.014.The resulls of cadmium were similar with those reported by (Murthy
and Rhea, 1868). The levels of cadmium in the examined raw milk samples were above the per-
ruissthic Uit [0.005ppm) for millk recormended in some conntries as Netherland, Hungary and
Germany (Carl, 1091).

Cadmlum is one of the most foxic metals and everyday new data on (ls toxiewty are coming up
(Aatonlou et al., 1989). It acts on sulfydryle groups of essentfal enzymes and binds e phos-
pholipids and nucleic aclds, alse it has becn shown to Interfere with oxidative phosphorylatiorn
and replace zinc In metal enzymes which changes {ts aclyity (Carl, 1991). Cadmlum Is a possi-
hic cause of hypertension, kidneyallment and testicular atrophy (Lovett et al., 1872 ). Moreo-
ver, cadmlum may Induce prostate canecer and functional and morphological changes In many
body organs (Lawuetys, 1978). The average of mercury in examined raw mik samples were
0.0914+0.02 ppm. Stmilar result were reported by (Gomes and Markak{s , 1874), Matvljcuk et
al., (1987) and Riolfattli and Veronese (1980). The concentration of mercury In examined raw
milk samples exceeded the guide line level {0.01ppm) for milk established by Netherland . Hun-
gary and Germany (Carl, 1991}, Mercury (s nol essential for man due (o its affinily to sulfydryle
group in proteln . mercury compounds are potent enzymie poison (Rosst and Santaronl, 1976).
1t causes neurologleal effects and  embryotoxicity (Carl, 1891). Moreovcr, it causes sever kidney
damage in both man and andmal (Masahan, 1988). The obtained results declared that, the con-
centration of heavy metals in market raw milk samples considerably high. this may be due to the
different sources of milk samples which depend on the sutrounding clrcumstances { Baad et al.,
2001). The most probable explanation for the high level of heavy metals In raw markct milk
samples may occur during milk transportation specially in poltuted alr, bad storage, contact
with equipment cmployed as mechanical milkers, cadmium plaled contalners and Tanker or-
ries. The transferred metals from equipment may excced thosc originally present in the dairy
[arm milk (Conl et al., 1998). Based on chronic toxielly studles, the Provisional Tolcrable Week-
ly Intake ( PTWI ) of heavy metals in Jood for adulls ( 60 kg h.w ) cstablished by the joint FAD/
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WHO Experl Comniiitce on Food Addtiives, was 0.05mg/kg b.w. for 1ead.0.007 mg/kg b.w. for
cadnium and 0.005mg/kg b.w. for mercury. And according to the maximum permissitile Hinits
(M R L) of human dally Intake recorded in Egyptian Organlzation for Standardization and Quall-
ty Contro! (B O 8 @ C, 1893). The level of lead, cadmium and mercury in the examined raw milk
sampiles represents high perceat {rom the acceptable dictary tntake ol heavy metals.

Cortinuous consumption of milk with such pollutants may lead to chronic toxiclty Including
nervous system damage. 1aental retardation, kidney dysfunction, nausea, severe colle, diarthea,
persistent restlessness and long lasting rashes {(Walting & Rehm, 1994 aud Walker, 1899). So
consumption of such milk partlcularly {rom potluted environment may cause human hcalth haz-
ards (Annon, 1006 and Zettersirom,1999].

CONCLUSION

The high lead, cadmium and mercury recorded In examined raw milk samples constitute a
possihle heaith hazardous effect Tor ;nan and animal. To safcguard human health. a number of
factors are taken Into account (o controlling heavy metal residues in inilk starting {rom crop
production by application gopod manulaeturing practice, personal tralning and minimizing use of
sludge for Jand fertilization untll perfodical monitoring of heavy mctals in diifercnt types ol milk.
In additon to a velerinary medically orlented practitiones must be carelul perlodical evaluation
of the animal health and the status of Its products,
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Table (1) : Concentrations of Some Heavy Metals residues ( p.p.m = mg/kg ) in raw

roarket inilk samples .

Type Min. Max, Mean 1S, E.
Lead 0.983 1.160 1.078 0.002
Cadmium 0.048 0.068 0.060 0.0 14
Mercury 0.081 0.099 0.091 0.02
p.p-m : part per million., Min : Minimum values
Max : Maximum values., S.E. : Siandard Error.
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Tabie (2) ; Recommended Levels of Lead, Cadmism and Mercury in food
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