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SUMMARY A

Seventy cheese and fifty luncheon samples were randomly collected from Assiut
city markets representing the most kinds consumed in Egypt including hard,
processed and soft (imported and local) cheese and luncheon products of two
main companies (represented by A and B) over a period of ten months from
January to October 1994. Samples were analyzed for estimation of lead, iron,
copper, zinc, manganese and cadmium levels by atomic absorption

spectrophotometer. The obtained results revealed that lead, iron, copper, zinc,
manganese and cadmium mean values in different kinds of cheese were 0.28+
0.01, 264+1.7, 2.9+0.1, 20.244.7, 2.440.1 and 2.94+0.2 mgkg dry weight,
respectively. Kareish cheese was found to contain the highest values of lead,
copper, manganese and cadmium with an averages of 0.55+0.03, 5.240.8, 4.5+
0.4 and 5.4+0.4 mg/kg, respectively. Damietta cheese contained the highest levels
of iron with a mean level of 32.7+5 4, while the highest values of zinc was found
in local hard cheese with a mean level of 43.6+20.3 mg/kg dry weight. 100% of
cheese samples contained lead values higher than 0.10 mgkg dry weight.

Relatively higher values of estimated elements were recorded in local cheeses in
comparison with imported types. The mean values and the total mean of these
elements in luncheon of the two companies (A and B) were, 0.93 +0.15, 1.15+
0.17 and 1.03 $0.11 for lead; 71.9+12.07,76.8+11.2 and 73.1+ 8.05 for iron;
129 +3.87,13.9 +3.03 and 12.9 +2.38.for copper; 60.6 +8.84, 61.3 +7.8 and
61.0 £5.8 forzinc; 5.3 +1.4,7.25 1.5 and 6.27+1.05 for manganese and 5.08 +
1.56, 5.3 £1.32 and 5.13 +0.99 mg/kg for cadmium. 59% of the total samples
contained more than 0.5 mg leadkg; 58.5% of samples contained zinc values

higher than 56 mg/kg and 55% contained higher levels than 0.9 mg cadmium/kg,
Possible health risk of these elements was also discussed.
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INTRODUCTION

Trace amounts of various elements
are necessary for the proper nutrition
of human and animal body. Excess
amounts of copper, cobalt, selenium,
and others in foods have however,
given rise to outbreaks of poisoning,
but little is known about the minimum
amounts that may lead to toxicity
(GRACEY, 1986).

Metals are used extensively in the
work-place and employee exposure
can result from numerous industrial
operations. Various chemicals are
used at different stages in the produc-
tion and processing of food. At farm-
ing level several hundred compounds
are used to enhance soil fertility, pests
and diseases control in crops and
livestock and to increase live weight
gain in animals. Some of these sub-
stances may find their way into animal
tissues by direct routes such as injec-
tions or indirectly via the feed . In the
preservation and processing of foods
many substances are employed to
prevent the onset of spoilage, promote
binding properties and enhance flavor
and nutritive value, etc.; antioxidants,
coloring agents and others. Many of
these chemicals used in livestock pro-
duction are quickly excreted while
other are not metabolized or excreted
readily constituting a greatest risk to
public health. Although, some of these
elements are non-deletrious, certain
contaminants have been clearly estab-
lished as causative agents of animal
and human diseases (GRACEY,
1986).  Furthermore, metals may

contaminate a food source by a
leaching process between the food

and its container. Acids from meat
cause the cadmium to leach and
adhere to the meat, where it is
subsequently ingested (HAGSTAD
and HUBBERT, 1986).

As a pollutant of food, lead from
animal food products constitutes
about 8% of the total mean dietary
intake of human beings (GRACEY,
1986). Lead, iron and copper were
estimated in 175 milk samples col-
lected from lactating cows, buffaloes,
sheep and goat in Assiut Governorate
by SHEHATA and SAAD (1992). The
results revealed that mean lead levels
were 0.019, 024, 04 and 0.197
mg/L, respectively. On the other hand
the previous toxicological studiesin
Assiut Governorate revealed a high
levels of lead in examined water
sources and plants (EL- SHREIF,
1991 and ZAKI et al. 1994).

In recent years, the toxic effects of a
number of non-essential metalic ele-
ments, especially lead, cadmium,
mercury and manganese, have
claimed attention as they have a num-
ber of the essential elements such as
copper, nickel but at higher concen-
tration than normal (Lucas, 1975). It
is worthwhile, to have a monitoring
system for heavy metals in cheese,
meat and their products to ensure its
safety for consumers. In Egypt, in-
formations conceming heavy metals
in cheese and luncheon are relatively
incomplete. Therfore, this work was
planned to investigate the levels of
these contaminants in cheese and
luncheon as a milk and meat products
highly consumed in Egypt.




150

ZM. ZAKY et al.

MATERIAL and METHODS

Seventy random cheese samples
were collected from Assiut city mar-
kets representing the most types of
cheese consumed in Egypt [imported
hard, local hard, imported processed,
local processed, imported soft and lo-
cal soft (Damietta and Kareish)] dur-
ing the period from January to Octo-
ber 1994. At the same time fifty rep-
resentative luncheon samples were
collected representing the most com-
monly consumed products in Egypt

The samples were kept in separate
plastic bags, and frozen until analysis.
Two grams from the dry samples
were digested according to the
method of KOIRTYOHANN et al
(1982). Lead, iron, copper, zinc,
manganese and cadmium were
analyzed by using Shimadzu Atomic
Absorption  Flame  Emission
Spectrophotometer AA-630-02.

RESULTS
The results of lead, iron, copper, zinc,
manganese and cadmium in cheese samples
analyzed are recorded in Table 1 and Fig. 1
& 2, while results of luncheon samples are
summerized in Table 2 and Fig. 3.

DISCUSSION

Lead is a cumulative poison that
causes both acute and chronic intoxi-
cation. Although acute poisoning is
rare, chronic poisoning is more com-
mon and serious (GOSSEL and
BRICKER, 1990). The results
revealed that the mean concentration
of lead was 0.28 mg/kg dry weight.
This concentration is relatively high in
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relation to the permissible limit
previously recorded. 0.1 and 0.3
mgkg are the maximum Egyptian
permissible limits of lead in low fat
cheese and processed cheese with
plant o1l respectively reported by
Egyptian  Organization For Stan-
dardization (1993). About 16 and
11% of the imported and local proc-
essed cheese samples were found to
contain more than 0.3 mg/kg lead in
mean values of 0.22+ 0.02 and 0.26+
0.01 respectively. The hygienic stan-
dards of the foreign substances con-
tent in food stated that, 0.1 ppm is the
maximum lead content in milk

(BARTIK and PISKAC, 1981). 100%
of cheese samples contained lead
values higher than 0.10 mg/kg dry
weight. According to MARLETTA
and FAVRETIO (1983) the

concentration of lead in cheese

produced from lead contaminated
milk will be about six times that in
milk. The enrichment in lead is con-
sistent with that for the proteins in
milk with which it is bound . A com-
prehensive survey of lead in food-
stuffs in the UK was undertaken by
the Association of Public Analysts
jointly with the Local Authorities Or-
ganization revealed that the mean
concentration of lead in cheese was
0.16 mgkg (LUCAS, 1975). Kareish
cheese is considered to be the highly
contaminated type with lead (average
of 0.55+0.03 mg/kg)-in comparison
with the other types of cheeses, prob-
ably due to the lower hygienic meas-
ures taken during Kareish cheese
manufacturing which is home made.
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Normal tissues levels of lead in
Sweden were reported to be 0.1, 0.05
and <0.005 mg/kg in kidney, liver and
muscles respectively (DOYLE et al.,
1993). The obtained results of the
analyzed luncheon samples revealed
that the mean lead concentration in
the product of the company A and B
were 0.93+0.15 and 1.15£0.17 ina
total mean of 1.038+0.11 mg/kg. 0.5
mg/kg is the maximum Egyptian stan-
dard lead level in luncheon cited by
the Egyptian Organization For
Standardization, (1993). A comper-
hensive survey of lead in foodstuffs in
the UK was undertaken by the Asso-
ciation of Public Analysts jointly with
the Local Authorities Organisation
(1971) revealed that the mean concen-
tration of lead in cercals and meat
were 0.17 and 0.10 mg/kg. A similar
wide varation also exists in results
undertaken in USA for lead concen-
tration in cooked beef as 0.003-0.63
mg/kg (LUCAS, 1975). High lead lev-
els in these products may be ongi-
nated from animal tissue used, cereals
and/or during processing. Cooking
salt may be a potential hazardous
source of this element. Local cooking
salts used by some villagers in Nige-
ria has been found to contain high
level of lead (433 S g/L) as compared
to common salt containing 1% g Pb/L
(DIM et al., 1991).

Chronic iron overload in humans
results in hepatocellular damage and
fibrosis (DOYLE et al., 1993). Tron is
present in relatively high concentra-
tions in most grains and grain prod-
ucts, most nut and nut products as

Assiut Vet Med Vol 33 No. 65, April 1995

well as meat, are good sources of iron
(YESHAJAHU 1994). TIron is
absorbed from the small intestines in
the divalent (ferrous) form into the
gastrointestinal mucosa and converted
there to the trivalent (ferric) form, and
then combines with apoferritin to
foorm ferntin. Toxicity occurs
whenever its binding sites become
saturated (GOSSEL and BRICKER,
1990). Our results revealed that the
mean iron concentration in different
cheese samples was 26.4+1.7 mg/kg
dry weight. Damietta cheese
contained the highest iron
concentration (32.7+5.4 mgkg dry
weight) in comparison with the other
kinds. The normal iron level in hard
cheese 1s 1.0 mg/100 grams
(OCKERMAN, 1978). 83% of local
hard cheese samples and 80% of
imported hard cheese samples
contains a level higher than 1.0
mg/100 grams dry weight for iron. On
the other hand the achieved results for
luncheon samples revealed that the
mean iron concentration in the
product of the company A and B were
71.9£12.07 and 76.83+11.2 in a total
mean of 73.1+8.05 mgkg
respectively. Many countries have
established maximum permissible
levels for certain trace elements in
food. The joint FAO/WHO Codex
Alimentarius Commission (CAL/FAL,
2- 1973), however, set levels for lead,
copper and iron inrendered pork fat
and edible tallow at0.1,04and1.5
mg/kg respectively (GRACY, 1986).
Copper is considered an essential
mineral for the functioning of certain
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enzymes, and a daily dietary intake of
2 to 3 mg is recommended for adult
(GRANDJEAN, 1986). Copper
appears to be present in meat and
cereals in larger amounts than in other
types of food being as high as 2.5
mg/kg (GRACEY, 1986). Repeated
copper exposures have  been
associated with haemolytic anemia
(MANZLER and SCHREINER, 1970).
Our results revealed that the mean
level of copper in different kinds of
cheese was 2.9+0.1 and the highest
concentration was recorded in
Kareish cheese as 5.2+0.8 mg/kg dry
weight. 0.1 and 0.3 mgkg are the
maximum Egyptian permissible limits
of copper in low fat cheese and
processed cheese with plant oil
respectively reported by Egyptian
Organization For Standardization,
(1993). 100% of the imported and lo-
cal processed cheese samples were
found to contain more than 0.3 mg/kg.
OCKERMAN (1978) reported that
0.09 mg/100 grams is the normal
copper level in hard cheese. 66.6% of
local hard cheese and 40% of
mnported hard cheese samples
contained levels higher than 0.09
mg/100 grams dry weight for copper.
Our results of luncheon samples
analyzed revealed that the mean
copper concentration in the product of
the company A and B were 12.943.8
and 13.943.03 in a total mean of 12.9
+2.3 mg/kg respectively .

Zinc is an essential trace element,
necessary for enzyme reactions, pro-
tein synthesis and carbohydrate me-
tabolism. As in the case of many ele-

ssiut Vet. Me

. Vol. 33 No. 65, April 1995

ments, food provide the largest source
of zinc and cadmium intake for human
beings. Some reports of cases of zinc
poisoning  arising from the use of gal-
vanised utensils for acidic foods have
probably been due to the cadmium
content of zinc (LUCAS, 1975). Meat
is a major source of zinc. It is being
added to vegetable protein products
intended to simulate meat. (BENDER,
1984). Our results revealed that the
mean value of zinc in different kinds
of cheeses was 20.2+4.7 mg/kg dry
weight and the highest concentration
was recorded in. local hard and local
processed cheese as 43.6220.3 and
28.1+9.3 mg/kg dry weight, respec-
tively. 20 mgkg is the maximum
Egyptian permissible limit of zinc in
processed cheese with plant oil re-
ported by Egyptian Organization For
Standardization, (1993). About 16
and 17% of the imported and local
processed cheese samples contain
more than 20 mg/kg zinc respectively.
One of the most comprehensive sur-
veys of zinc concentration in food
was carried out in the USA revealed
that 35.1 ppm is the normal zinc con-
centration in dried non-fat cheese and
31.5 and 56.6 ppm, is the normal zinc
concentration in cereals and beef meat
respectively (LUCAS, 1975 ). Results
of lucheon samples analyzed revealed
that the mean zinc concentration in
the product of the company A and B
were 60.66+8.8 and 61.34+7.8 ina
total mean of 61.04 +5.8 mg/kg re-
spectively.

Certain chemicals are capable of
causing perminent brain damage,
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physical and/or personality disorders
that are irreversible; manganese is one
of these chemicals (JAMES, 1985).
Manganese intoxication in man is
more important than deficiency;

chronic manganism has been reported
among manganese miners in Latin
America. The effect is similar to idi-
opathic or post encephalitic Parkin-
sonism (BENDER, 1984). Manganese
in human milk is found mostly in the
whey whereas in cows' milk it is pre-
sent primarily in the casein fraction
(FAIRWEATHER-TAIT, 1992). Our
results revealed that the mean

concentration of manganese in

different types of cheese was 2.440.1
mg/kg and the highest concentration
was recorded in Kareish cheese as 4.5
+0.4 mg/kg dry weight. OCKERMAN,
(1978) reported that the normal

manganese level in hard cheese was
0.11 mg/100 grams. DIM et al,
(1991) found a high level of
manganese (2340 &g/L) in local
cooking salts used by some villagers
in Nigeria as compared to common
salt containing 8.7 &g Mn/L. Lunch-
eon results revealed that the mean
manganese concentration in the prod-
ucts of the company A and B were
5.31+1.4 and 7.2541.5 in a total mean
of 6.27+1.05 mgkg respectively.
MCDONALD et al., (1969) reported
that protein supplements of animal
origin are usually, low or very low in
manganese level, whereas 5-15 ppm
manganese are common in such food
as dried skim milk, butter milk, fish
meal and meat meal.

Assiut Ver, Med Vol 33 No. 65, April 1995

Cadmium and its salts are widely
employed in numerous industrial
processing and it is a component of
many commercial products. Cadmium
is found in nature in close association
with lead and zinc (KLAASSEN,
1985). By experiments involving farm
animals it has been reported that
higher than average concentrations of
cadmium in the diet can interfere with
copper metabolism leading to reduced
levels of copper in the liver and in the
blood. This suggested that cadmium is
a more powerful competitor with cop-
per than 1s zinc (LUCAS, 1975). It is
obvious from amimal, clinical and/or
industrial studies that cadmium is a
potent metal toxicant. Nearly all
cadmium salts are hazardous. Human
exposure to cadmium may result from
both occupational and environmental
sources and maimly through food
(POUNDS, 1985). Cadmium is the
heavy metal most prone to accumulate
in human body. Its level increases
throughout life because its biological
half-life is 10 to 30 years
(KLAASSEN, 1985). Food represents
the second major source of exposure
to cadmium (LEE and WHITE, 1983).
005 mgkg is the maximum
permissible limit of cadmium in
processed cheese with vegetable oil
(Egyptian  Organization  For
Standardization, 1993). Our results
revealed that the mean value of
cadmium in different kinds of cheese
was 2.9+0.2 and the highest concen-
tration was recorded in Kareish
cheese as 5.4+0.4 mg/kg dry weight.
In the USA, LUCAS, (1975) reported
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that 0.49 ppm is the normal cadmium
concentration in dried non-fat cheese.
On the other hand, results of luncheon
revealed that the mean cadmium con-
centration in the product of the com-
pany A, B, and total mean were 5.08+
1.5, 5.37+1.3 and 5.131£0.9 mg/kg re-
spectively. The maximum permissible
concentration in kidney as reported by
(DOYLE etal, 1993) was 2.5 mg/kg.
One of the most comperhensive sur-
veys of concentrations of cadmium in
food was carried out inthe USA by
Henry Schroeder and his colleagues
revealed that 0.25 and 0.89 ppm, is
the normal cadmium concentration in
cereals and beef meat respectively
(LUCAS, 1975).

In conclusion, the obtained results
illustrated that the various types of lo-
cal soft, processed and imported hard
cheeses relatively contained high val-

ues of the estimated elements. This
may be due to the use of contami-
nated milk and salt with these ele-
ments in cheese manufacture; im-
proper sanitary measures during
milking, manufacture processes,
packing and marketing of these
cheeses. Good hygienic measures
must be applied during cheese pro-
duction accompanied with milk and
salt free from contamination with
these elements.

It is percisely evident from the study
that luncheon (company A and B
products) is highly contaminated with
lead, zinc and cadmium. Good hygi-
enic measures also must be applied in
luncheon production. Meat, cereals,
salts and other additives used for pro-
duction must be analysed for these
clements before, during and after
manufacture.
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Table 1. Range and mean values (mg/kg dry weight) of lead, iron, copper, zinc, manganese
and cadmium in different analyzed cheese

Elements

Cheese |Values| Lead Iron Copper Zinc Mang |Cadmium
Imported |Range|0.12-0.42|12.0-280} 0.4-33 [49-218| 1.0-28 | 1.1-29
hard Mean [0245+005| 19.64+2.6 | 14+05 | 128428 | 15802 | 2.1+03
Local Range|0.16-028|16.0-490} 03-34 |66-770| 13-28 | 1.1-3.1
hard Mean |0.198+0.01 [30.4£05.8| 2.0+0.5 |43.6+20.3| 2.1+0.27 | 2.1£0.27
Imported [Range|0.13-037|157-42 | 04-48 |46-992| 13-26 | 19-33
processed [Mean | 022+0.02 | 29.7+2.7 | 3.0:04 [ 21.7484 | 2.1:01 | 2.740.12
Local Range | 0.14-0.37 {14.0-35.0/ 09-45 |49-1119] 08-36 | 1.5-45
processed |Mean | 0266+0.01| 22.5¢1.2 | 3.5402 | 28.1593 | 2.130.1 | 2.7402
Imported (Range|0.11-037] 14-49 | 04-48 | 50-90 } 13-26 | 19-33
soft Mean | 022+002 | 24.0+2.7 | 3.0404 | 84305 | 2.1+0.1 | 2.740.1
Damietta |Range|0.17-0.36(14.7-678| 09-39 [44-153| 13-58 | 20-4.0
Mean |0.25+0018| 32.7454 | 25404 | 89+1.1 | 28405 | 2.8+0.2
Kareish |Range|024-0.77(152-456|1.9-100|80-270| 27-73 | 28-83
Mean | 055+0.03 | 26,1428 | 52+08 | 18322 | 45104 | 5404
Mean Range{0.11-0.77(60-678|03-100|44-112 | 08-73 | 1.1-83
Mean | 0.2840.01 | 26.4+1.7 | 2.940.1 | 202447 | 24401 | 2.940.2
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LEAD, IRON, COPPER, ZING, MANGANESE, CADMIUM CHEESE & LUNCHEON

Table 2. Range and mean values (mg/kg dry weight) of lead, iron, copper, zinc, manganese

and cadmium in Egy

ntian luncheon.

Elements
Product { Values| Lead Iron Copper Zinc Mang. [Cadmium
A |Range [0.23-2.07 |3.47-162.1{0.51-49.65[5.75- 154.8 |1.14 - 18.110.92-22.47
Mean (093015 |71.9412.07 {12938 [60.6188 [5.3+14 [5.08+]§
B Range (108-282 654- 1672057 4128 764 1736112 199210%.190
Mean |11SH0175 {1684112 (13928303 613478 (72415 [534]3
Mean Range [0.08-2.82 [3.47-167.2{0.51-49.65|5.75-173.6 {1.14-190(0.92-22 4
Mean [1.0320.11 {73.148.05 (1294238 [61.04+5.8 [6.2+1.05 |5.1209
45— 11 \“‘\—«\\‘ i
_ ) |
| 3 1
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Figure 1. Mean values of lead, cadmium and manganese (mg/kg dry weight) in different examined cheeses.
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Figure 2. Mecan values of irom, copper and zinc (mg/kg dry weight) in different examined cheeses.
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Figure 3. Mean values (mg/kg dry weight)of lead. iron, zinc, copper, cadmium and manganese in luncheon
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