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SUMMARY

A total of 25 random samples of dairy products
including pasteurized, sterilized, fermented
condensed and powdered milk (five sample each),
were collected from different localities in Zagazig
City, Sharkia Governorate. The samples were
analyzed for detection of lead, cadminum and
mercury using Atomic Absorption Spectrophotometer.
The average of 1lead in pasteurized, sterilized
fermented, condensed and powdered milk were 1.501,
1.087, 4.694, 11.071 and 8.133 ppm, (mg/kg)
respectively. On the other hand, the mean values of
cadmium in the same products were 0.038, 0.060,
0.218, 0.438 and 0.04 ppm (mgs/kg), respectivley.
Meanwhile, the average of mercury in pasteurized,
sterilized and powdered milk were 0.086, 0.091 and
0.556 ppm (mg/kg), respectively. The mercury could
not be detected in fermented and condensed milk.
The analysed samples contained lead, cadmium and
mercury above the Permissible limits. The obtained
results indicated that the lead, cadmium and
mercury in different milk products act as a serious
health hazard for man and animal consuming such
products. Therefore, a regular monitoring of heavy
metal contamination of milk and milk products is
recommended to establish the true contribution of
milk and milk products to the dietary intake of
heavy metals.

INTRODUCTION

Contamination of milk and milk products by chemical
pollutants is one of the major problems confronting public
health. Heavy metals make up one of the most important of
pollutant in food supply (PROTASOWICKI, 1992). From this group,
lead, cadmium and mercury have received increasing attentiomn.
this attention has been foccused due to adverse toxic effects
caused by lead (SUBRAMANIAN, 1988), cadmium (FRIBERG et al.,
1986) and mercury (MANAHAN, 1989).

Animal received heavy metals by means of air, water and
feeds (ANTONIOU, 1989). Ingested contaminated feeding stuffs
has been considered as the main source of metal residues in
secreted milk. Moreover, lead contamination from soldered cans
is one of post-secretory contamination of milk products (CARL,
1991).
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Milk samples examined by several workers BRUHN and FRANK
1976; FAVRETTO and MARLETTA, 1984; UKHUN et al. 1990 and
PROTASOWICKI 1992) contained heavy metal residues. LOPEZ et al.
(1985) recorded that the lead in pasteurized cow milk was the
same in raw cow milk. Moreover, MURTHY and RHEA (1968) reported
that the cadmium level in raw milk was nearly the same in
pasteurized milk. Therefore, heavy metal residues remain with
milk during pasteurization. Thus, milk products tend to have
the same residue levels as original milk.

This work was conducted to detemine lead, cadmium and
mercury in some milk products, randomly collected from
different localities in Zagazig City, Sharkia Governorate.

MATERIAL and METHODS

Twenty five random samples of dairy products including
pasteurized, sterilized, powdered, fermented and condensed milk
(five sample each), were collected from different localities in
Zagazig City. The collected samples were transferred to the
laboratory for heavy metal analysis.

The extraction of different milk products was conducted
according to HANKINSON (1975). Condensed and powdered milk were
reconstituted with deionized warm distilled water. 50 ml of
milk samples (pasteurized, sterilized, fermented, reconstituted
condensed and powdered milk) were placed in 250 ml flask. An
equal volume of 20% Trichloroacetic acid were added. The sample
was Shaken for about 30 minutes with intervals of five minutes
and filtered through a 0.45 p membrane filter. Lead, cadmium
and mercury in filtered samples were identified and quantified
by using Perkin Elmer 2380 Atomic Absorption Spectrophotometer.
The analytical detection limits for lead, cadmium and mercury
were 0.05, 0.003 and 0.001 ppb, respectively.

RESULTS
Are Present in Table 1.
DISCUSSION

Concerning lead residues in different milk products, Table
(1) revealed that the average of lead in pasteurized,
sterilized and fermented milk were 1.501, 1.087 and 4.694 ppm,
respectively. Also, the mean concentration of lead in condensed
and powdered milk were 11.071 and 8.133 ppm. Similar findings
for lead in pasteurized milk were recorded by LOPEZ et al.
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(1985). Meanwhile, BRUHN and Frank (1976) reported that the
value of lead in evaporated milk was 184.3 ug/kg. Moreover,
UKHUM et al. (1990) examined powdered milk and found that the
average of lead was 0.30 ppm. No data were found in literature
for lead in fermented and condensed milk.

Hygienic standards of the contents of foreign substances
in food, state that 0.1 ppm is the maximum lead content in milk
(BARTIK and PISKAC, 1981). Hence, all examined milk products
samples were above this maximum recommended limit. Lead is
considered one of the most important pollutant in our
environment and distributed widely in classes of natural foods
(SHEHATA and NAGAH, 1992) 1t is accumulating poison, inhibit
haemoglobin synthesis (CARL, 1991). and affecting neurological
and psychromotor (UKHUN et al., 1990). Moreover, lead reduce
function or complete breakdown of kidney, 1liver and brain
(FORSTNER and WITTMAN, 1983).

The mean value of cadmium in examined milk products were
0.038 ppm (pasteurized milk), 0.060 ppm (sterilized milk) and
0.218 ppm (fermented milk), while the average concentration of
0.438 and 0.604 ppm were detected in condensed and powdered
milk. The results of cadmium in pasteurized milk are in
agreement with those reported by MURTHY and RHEA (1968). In
milk powder the results are nearly similar to what found by
BRUHN and FRANK (1976) and UKHUN et al. (1990).

The levels of cadmium in examined milk products were dbove
the permissible limit (0.005 ppm) for milk recommended in some
countries as Netherland, Hungary and Germany (CARL, 1991).
Cadmium is one of the most toxic metals and every day new data
on its toxicity are coming in (ANTONIOU et al. 1989). It acts
on sulfhydryle groups of essential enzymes and binds to
phospholipids and nucleic acid, also it has been shown to
interfere with oxidative phosphorylation and replace zinc in
metal enzymes which changes its activity (CARL, 1991). Cadmium
is a possible cause of hypertension, kidneyailment and
testicular atrophy (LOVETT et al., 1972). Moreover, cadmium may
induce prostate cancer and functional and morphological changes
in many body organs (LAWUERYS, 1978).

The average of mercury in pasteurized, sterilized and
powdered milk were 0.086, 0.091 and 0.55 ppm, respectively. The
mercury could not be detected in fermented and condensed milk.
Similar results were reported by GOMEZ and MARKAKIS (1974),
MOTVIJCUK et al. (1987) and RIOLFATTI and VERONESE (1990).

The concentration of mercury in pasteurized, sterilized
and powdered milk exceeded the guide line level (0.01 ppm) for
milk established by Netherland, Hungary and Germany (CARL,
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1991). Mercury is not essential for man. Due to its affinity to
sulfhydryle group in protein, mercury compounds are potent
enzyme poison (ROSSI and SANTARONI, 1976). It causes
neurological effects and embryotoxicity (CARL, 1991). Moreover,
it causes sever kidney damage in both man and animal (MANAHAN,
1989).

Based on chronic toxicity studies, the provisional
Tolerable Weekly Intake (PTWI) of heavy metals in food for
adult (60 kg b.w.) established by the joint FAO/WHO Expert
Committee on Food Additives, was 0.05 mg/kg b.w. for lead,
0.007 mg/kg b.w. for cadmium and 0.005 mg/kg b.w. for mercury.
Therefore, the level of lead, cadmium and mercury in the
examined milk products represents high percent from the
acceptable dietary intake of heavy metals.

From the obtained results, 1t is noticed that the
concentration of lead and cadmium are comparatively higher in
condensed, fermented and powdered milk than in pasteurized and
sterilized milk. Also, the level of mercury is higher in milk
powder than in pasteurized and sterilized milk. This may be
attributed to the concentration of total solids as a result of
water evaporation.

In conclusion, the high lead, cadmium and mercury recorded
in examined milk products constitute a possible health
hazardous effect for man and animal. A regular and
representative monitoring of heavy metals contamination of milk
and milk products at an appropriate frequency is recommended.
Cans with lead containing solder should not be used for packing
of powdered and condensed milk. Moreover, care should be taken
to ensure that generally the dairy equipments does not
contaminate the milk.
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