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ABSTRACT

A total of 60 samples (20 of each) of milk powder, mik casein and milk whey were
collected from different supermarkets in Alexandria governorate to determine levels of
cadmium (Cd), lead (Pb), mercury (Hg), copper (Cu) and tron (Fe)., respectively. Our
results Indicated that the highest mean concentrations of cadmium, lead and copper
(0.07p.p.m, 0.100 p.p.m, 0.25 p.p.m) were found in muk powder., respectively., while
the fowest levels of cadmium, lead (0.05p.p.m, 0.04 p.p.m., respectively) were In
casein and the lowest levels of copper (0.07p.p.m.} were in whey., respectively. At the
same {ime, mercury was not deteeted in any of the examined sampies. Concerning
iron, the highest level (3.94 p.p.m) was in milk casein. Resulls showed that milk pow-
der and mik whey samples showed levels of eadmium above the Egyptian pcrmissi-
ble ltmiis (0.05 p.p.m)} at the main time, all the samples had levels of pb, Cu and Fe
within the Egyptian permissible limits (0.Ip.p.m, 5 p.p.m and 20 p.p.m for Pb, Cu
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and Fe, respeetively).

INTRODUCTION

Mtilk is recognized as an almost compleie
food product in the human diet because it
provides all macro nutrients (such as pro-
teins, lipids and carbohydrates) and all micro
nutrients (elements, vitamins, enzymes) {(Kira
and Maio, 2004). Whey is one of the proteins
found in mik (the other is casein). Whey pro-
tein accounts for only about 20% of the total
protein found in milk, while casein makes up
about 80% or milk protein. Long considered a
useless by-product of dalry (cheese) manufac-
turing, It has a long history of use as a cheap
protein source for low-cost protein powders
and used to be viewed as a "disposal problem"
for the dairy industry. Milk serum (whey) pro-
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teins are those which remain In solution at
the pH of casein precipitation. (Nupur, Goyal
and Gandh, 2009).

Milk and milk products contain more than
twenty different trace elements, most of them
are esscntial and very important such as cop-
per, zinc, manganese and fron. These metals
are cofactors in many enzymes and play an
Important role In many physiological func-
tions of man and animals. Lack of the metals
causes disturbances and pathological condi-
tions Environmental pollution with chemical
residues such as heavy metals leads to grow-
ing interest in metal contamination in milk
and milk products, (Schutmacher., et al
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1991). The toxic metal content of milk, dairy
products (Cd, Pb, Hg) is due to several factors,
in particular environmental conditions, man-
ufacturing processes (Aniello-Anastasio; et
al., 2008). Toxicity of metals is closely related
to age, sex, rout of exposure, level of intake,
solubility, metal oxidation state, retcntion
percentage, duration of exposure frequency of
intake, absorption rate and mechanisms/
efficlency of excretion (Mertz., 19886). Pollu-
tion of the environment with metals such as
lead 1s world wide problem. Lead alkyl addi-
tives In petrol are combusted and emitted into
the atmosphere and can be responsible for
high concentration of lead tn some vegetation,
road side, soil, alr, water and plants. Lead is
toxic to thc blood and the nervous, urinary,
gastric and genital systems. Furthermore, it is
also implicates In causing carcinogenesis,
mutagenesis and teratogenesls in experimen-
tal animals (Baht and May 1997). On the
other hand, cadmium is easly volatilized at
the operating temp's of common industrial
precess, much of the Cd in the atmosphere
results from incineration of ferrous scrap and
metallurgy process. Cd is implicated in high
blood prcssure, prostate cancer, mutations
and foetal (embryonic) death (Thomas., et al.,
1972).

Mercury 1s a toxtc heavy metals, it may
eontaminate food from different sources like
natural sources or man madc sources, Natu-
ral sources include degassing of earth's crust,
cmlssion from volcances and evaporation
form the natural bodies of water (Natonal
Academy of Science, 1978). The most impor-
tant sources of man made mercury contami-
nation of food is the mining activities, other
important man made sources are the combus-
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tion of fossil fuels, the smelting of metal sul-
fide ores, the productlon of cement and refuse
incineration. The major source of mercury
causing local problems has been from chlorai-
kall plants which usc mercury as an elcctrode
in cclls for the manufacture of CI2, also Hg Is
used In many industrial processes. Mercury
cause damage to the central (nervous system)
furthermore, it can be implicated with a devel-
opment of autolmmunity such as rheumatoid
arthritis, infertility and hypertension (Ander-
son 2000). Thereforc, the aim of this study
was to determine the levels of some heavy
metals in powder milk, casein, and whey and
to discuss it's public health significance on
human health.

MATERIALS AND METHODS

Sampling:

A total of 60 samples of milk powder , case-
in and whey (20 for each) wcre collected
from Alexandria supermarkets. Samples wcre
transferred in an isolated ice box to the la-
boratory and analyzed for heavy metals and
fron.

Heavy metals analysis :

Cadmium (Cd), lead (Pb). copper (Cu} werc
determined in milk powder, casein and whey
samples using atomic absorption spectropho-
tometer (Perkin Elmer 2380) after wet diges-
tion of samples. They extracted from the acid
leach with ammenium pyrrolidine dithiocar-
bamate methyl isobutyl kctone (APDC/MIBK])
and the extracts were run on the flame atomlc
absorption spectrophotometer (Richard and
Rubinshapiro, 1888). In case of Hg, the anal-
ysis was conducted according to Honway and
Danny (1085). Using flameless atomic ab-
sorption spectrophotometer.
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Iron analysis :

It was determined in milk powder, caseln
and whey samples using flame atomic absorp-
tlon spectrophotometer (Perkin Elmer 2380)
according to Richard and Rubinshapiro,
1986.

RESULTS
Statistical analytlcal results of cadmium
{Cd), lead (Pb), mercury (Hg), copper (Cu) and
iron (Fe)., in milk powder, casein and whey
are showed In Tables 1-2 and figures 1-4., re-
spectively .

DISCUSSION

Trace elements may enter the milk during
milk synthests or by contamination after the
milk s removed from the cow, for example
from metal contalners, etc. cows raised near
industrial plants can have higher cadmium
and Pb than those raised at a distance from
such sources of thcse heavy metals. Cows
raised near high ways can have higher Pb
than those ratsed at a distance (Emb, A., et
al., 2009).

Our results showed that the highest mean
conc's of Cd, Pb, Cu {p.p.m) 0.019 p.p.m,
0.069 p.p.m 0.251 p.p.m was found in milk
powder; respectively, while in case of mer-
cury, it could not bc deteeted In any of the
examined samples. our results indicated
that the mean conc's of Cd In milk powder
and milk whey samples were above the Egyp-
tian Standard (0.05 p.p.m), while levels of
lead. copper {n all the examined samples
were within  Egyptlan Standard limits
(0.1p.p.m., S5p.p.m, 20 p.p.m., respectively
(E0S,1893, EOS., 2001) (Table 1 and Flgures
I, 11, ).
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[t was found that the mean concentrations
(ppb) of Cu, Cd, Pb in cow's milk samples
available commercially in Saudi Arabia, were
determined in 2 types of milk samples includ-
ing fresh cow milk and liquid milk prepared
from cow's milk powder, The mean concen-
trated values of Cu, Cd, Pb in fresh cow's milk
were (48.940.6), (4,.7+0.2), {3.510.2); respec-
tively, those In cow's milk powder were
{36.911.1), {3.110.3), (2.2140.2); respectively.,
(Farid, S. M. et al,, 2004).

It was found that the mean concentration
of Pb In milk powdcr was ranged from 0.054
p.-p.-. in mitk powder to 1,100 mg/kg In Ka-
sar cheese and from 0.009 p.p.m in milk
whey powder to 1.051 p.p.m tn Tulum cheese;
respectively (Ahmet Ayar., et al.,, 2008).

It was indicated that lead and cadmium
contents in commercial milks form China and
Japan were studied. The levels of Cd, Pb in
Chinese milk did not exceed the tolerance lim-
its of Chinese national standards, and they
were higher than those In Japanese commer-
clal milks. (Li-Qiang Qin, et al., 2000).

Enb. A., et al., 2000, showed that Cd, Pb,
Cu, mean concentrations in Bulffalo's milk
(mg/kg) were: 0.106 mg/kg, 0.062 mg/kg,
and; 0.201 mg/kg ., respectively, at the same
time, levels of Cd, Pb, Cu, in cow's milk were
0.068 mg/kg, 0.040 mg/kg, 0.131 mg/kg,
and; respectively (Enb, A., et al., 2009).

It was found that the Cu contents of stx
brands of milk powder (mg/100gm) were
0.75 mg/100gm, 0.6, 1.02, 1.06. 1.51, 0.85

mg/100gm; respectively (Akpanyung E. O.,
2008).
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It was Indicated that the mean mercury
concentration of commerclally avallable milk
samples was 0.2710.06 ng g-1 Hg (Patricia
Cava-Montesinos, et al., 2004).

It was reported that the mean lead levels in
the milk based infant formula, milk powder
and condensed milk were 0.44+0.093,
0.23+0.038 and 0.124+0.013 p.p.m; respective-
lyy, The mean cadmium levels, were
0.0314+0.005, 0.114£0.0217 and 0.032+0.005
p.p.m; respectively form milk based infant for-
mula, milk powder and cadmium milk. The
mean copper levels were 0.8610.094,
0.2110.024, 0.05310.003 p.p.m, {(Alad and

Fayed., 2008).

1t was reported that levels of lead, cadmi-
um In different brands of whole cream pow-
dered milk samples was ranged from 0.2-0.3
p.p-m [or lead and from 0,005 to 0.008 p.p.m
for Cd; respectively. The mean concentrations
of Pb, Cd is almost comparable in both milks
(Talat Zamir and Altaf Hussain,, 2001).

Table (2} and Figure (VI) showed the statis-
tical analytlcal results of iron in milk powder,
easein and whey samples collected from Alex-
andria governorate, Our results indlcated that
caseln showed the highest mean conc. of Fe
(3.936 p.p.m) while the lowest was found In
whey (2.549 p.p.m}, at the main time, all the
examined samples had levels of iron within
the Egyptian standards (20p.p.m.) (EOS8
1983, EOS 2001).

Mansoura, Vet. Med. J.

188

Comparing our results with the accepted
upper limlts of iron, it was detected at levels
higher than the proposed European maxi-
mum limtt of 20 pg/kg (European commis-
sion, 1987).

It was reported that the Fe content (ug/g)
of 5 brands of market cow's milk was 0.22
wg/g, 0.14, 0.16, 0.22, 0.35 pg/g: respective-
ly, and the composite, cow milk was 0.27 pg/
gm (Hiromi Ounstin., et al., 1985).

The mean concenirations of iron (Fe) In
fresh milk samples from supermarkcts in Jed-
dah city, were: 413.54+2.1 ppb, respectively.
{(Kinsara and Farid 2008].

It was found that the Fe, contents of six
brands of milk powder (mg/100gm) were 9.94
mg/100gm, 9.02, 11.82, 10.39, 10.04, 10.74,

mg/100gm; respectively (Akpanyung E. O.,
2008).

CONCLUSION

In conclusion, the present study showed
that levels of heavy metals {Cd, pb, Hg and
Cu) and iron in milk powder, casein and whey
samples were within the Egyptlan Standard
permissible limits except levels of cadmi-
um in milk powder and milk whey samples
were exceeded the limits. Hence, it 1s recom-
mcended that the technology and quality con-
trol for milk processing should be improved
and environmental pollution should be con-
trolled.
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Table (1); Statistical analytical results of heavy metals in milk powder, casein and whey .

F Heavy metals

—
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Milk powder Casein Whey
(p.p-m.) - a M Mean | i
B Mean . ean . ean .
Range +SD Medlarj Range (ﬂ: SD Median | Range L SD Median
0.03 | 0.07 0.04 | 005 0.06 | 0.07
Cadmium(Cd) - + 0.09 _ + 0.05 - + 0.07
0.11 | 0.04 0.05 | 0.01 0.09 | 0.0l
0.00 | 0.10 0.21 | 0.06 0.00 0.04
Lead (ph) - + 0.12 - + 0.07 - + 0.04
' 0.03
0.14 | 0.06 0.08 | 0.05| 0.02
Mercury (Hg) ND ND ND
0.22 Q.25 0.07 | 0.09+ 0.05) 0.07
Copper {Cu) - + 0.25 - + 0.08 - + 0.07
0.27| 0.02 | 010 | 0.0 0.10 | 0.2
| Statistically significant at p < 0.05
Table (2): Statistical analytical results of iron in milk powder, casein and whey .
( T Statistical analysis of iron j
Samples Range Mean + SD ‘ Median
lilk powder 1.51 - 3.81 273 £1.04 J 2.95
r S
Casein 226 - 5.81 394141 3.46
Whey 1.04- 4,12 2,554 1.32 2.64
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Figure {I): Levels of cadmium (Cd)
p-p.m) in milk powder, casein, whey

Figure (IIT): Levels of Copper {Cu)
p-p-m) in milk powder, casein, whey
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Mok powier Cazin Whey

Figure (11): Levels of Lead (Pb) (p.p.m} in

milk powder, casein, whey

Figure (VI): Levels of Iron {Fe) (p.p.m) in

milk powder, casein, whey
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