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ABSTRACT

Forty samples of raw milk were collected from farm and market at Kaliobla Gov-
ernorate. The samples were submitled for analysis calorimetrically by using spectro-
photometer to determine the levels of added urea concentration and using Atomic Ab-
sorption Spectrophotometer to determine the levels of some heavy metals as Jead,
cadmiumn, arsenje and mercury. The obtalned results revealed that the mean value
of urea concentration in farm raw milk samples was 13.6]2 1.129 mg/dl, whie the
average value of market raw milk was 18.57 + 1.135 mg/dl. From the obtained re-
sults we noticed that all the samples got from the farm were within the normal values
(< 20 mg/dl) while about 5% of raw milk obtained from the market was above the
permissible mit(< 20 mg/dl). So this milk Is considered healthy and safe for human
consumplion.

The wmean values of lead, cadmium, arsenic and mercury levels found in farm raw
milk were 0.129 1 0.0144 ppm, 0.044 # 0.009 ppm, 0.0004% 0.0033 ppm and 0.0095
* 0.0045 ppm respectively, whie the level of them in market raw ilk samples were
0.267 £ 0.0484 ppm, 0.055 # 0.007 ppm, 0.0007 + 0.0038 ppm and 0.0134 + 0.0057
ppm. From the obtained results we observed that Jead (n both farm and market raw
myk were above the permissible limits of Egyptian Organization for Standardization
and Quality Contreol 200).

From obtained resuits farm and market raw mik vrea levels are constdered
healthy and safe for human conswmption referring the normal level of milk urea ri-
trogen (< 20 mg/dl) and only on¢ sample from markel raw milk was excess of 20 mg/
dl judged abnormal. On the other hand non of examined samples contalned cadmi-
um, arsenic and mercury beyond the maximum pernussible ltmits, while lead level
exceed that Iiinits.

Therefore, a regular rmaonitoring of heavy metals and urea levels in raw milk in the
governorate Is recommended In order to cstablish the true contribution of mik and
millk products to the dietary Intake of urea and heavy metals also the repeated esti-
mation of urca and heavy metals in milk must be conducted regularly to recognize its
possible health hazards effects, is bloaccumulation during chronic exposure, Its mo-
bilizatlon and secretion in milk.
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INTRODUCTION
MUk is considered as nearly a complete
food in thal it's a good source of protein, fat,
and major minerals (Enb, et al., 2008).

Raw mik is a common heatth drink con-
sumed by all age groups. The complements
and protefns in milk are ideal in quality and
batance Lo sallsfy human amino acid require-
ment. The increasing adulteration of milk by
urea as a nitrogen compound has been very
common in developing countries. It was point-
ed out that urea was commonly added to in-
crease both shelf life and also milk solids non
fat (SNF) value or its total nifrogen content.
Urea 1s a normal constituent of mik and com-
prises part of the non protein nitrogen (NPN)
normally found In milk (Ferguson 2000).
When urea was added the mltk looked thick
and concentrated giving a feeling of rich milk
while, actually i{ was law (n fat and SNF and
was polsonous due to presence of excess urea
(FAD 2005 and Renny ct al., 2005).

A recent Indian council of medical research
{(ICMR) suggested that urea adulterated item
has a cancerous effect on human system and
can Jead to gradual impairment of body func-
tions {(Dean 1985 and Fox 1682).

Cow milk contains some major elements
such as calclum, potassium, phosphorous,
and magnesium in addition to sodium, chlo-
rtde and a wide range of micro elements and
even heavy metals. Increase In industrial and
agricultural processes have resulted in in-
creased concentration of metals in the air, wa-
ter and soll. These metals are taken by plants
and consequently accumulate (n their tissues.
Antmals that graze on such contaminated
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plants and drink from polluted waters also ac-
cumulale such metals in thelr tissues and se-
creted milk (Yahaya, et al,, 2010). This ever
increasing pollutjon has glven rise to concern
on the intake of harmful metals in humans.
Metals enter the human body through inhala-
tion, ingestion or absorplion through the skin
(Ogabiela, et al., 2010 and Ahmed, 2002).

In recent times, the amount of metals In
cow milk 18 widely studled, particutarly (n in-
dustrialized and polluted areas of the devel-
oped and the non developing countries of the
world since antmals grazed freely on open
flelds are considered as bio-indicators of envt-
ronmental pollution (Korenekavg, et al.,
2002 and Ii et al., 2008). The toxicity of
metals depends on a number of factors: the
particular metal In question, dose absorbed
and the age of the person concern. For in-
stance, children are vulnerable to the effect of
lead exposure because they absorb several
times the percentage ingested compared to
adults and because their brain Is plastic and
even brief exposure may influence develop-
mental processes (Samara and Richard,
2009). Lead, cadmium and mercury residue
in milk are therefore of greal concern because
milk {s largely consumed by infants and chil-
dren. Food safety is issue that will remain at
the fore front of congreasional and consumer
group agendas. The presence of pollutants fa-
cllitated thelr entry tnto the food chain and
they (ncreasing the possibility of those having
toxic effects on human and anlmals. How
ever, agricultural activiles as the use of fertl-
lizers and the frrigation of flelds can also be
Important source of environment contamina-
tion food chaln and eventually of food prod-
ucts consumed by humans (Casarett and
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Doull 2000; Ajmal et al., 2003. and Anwaar
and Hafez 2008).

Lead, cadmium, arsenic, mercury are con-
sldered the most important hazardous poliu-
tants in our environment and are distributed
widely in all classes of natural foods of animal
orlgin spectally mik and milk products (Ma-
rine and Ayele 2002). Direct metal contami-
nated may occur at several stages during
datry processing e.g plant equipments
.catering operations, ceramitc, enameled uten-
sils, metals contalners, and water used for
dairy production (Reflly 1981). Lead is con-
sidered one of the most imporlant pollutants
{n environment transport and distribution of
lead from stationary or moblle source mainly
via alr although large amounts points of such
discharge (WHO 1977). Lead is an accumula-
tive poison it has a continuous effect on hae-
mobfotic system long term exposures of lead
reduces {unction of kidney ltver also cause en-
cephalopathy resulting in ataxia, coma and
convulstons (Ukhan et al.,, 1990; Carl 1691
Shehata and Nagah 1882). Cadmium is well
recognized as one of major toxic elements
even low levels cause In accurnulation in ts-
sues which toxdelty manifcsied by a varjety of
syndromes and effects including renal dys-
functon (Robards and Worsfold 1981) hy-
pertenslons (Piperakia 1885) moreover it may
induce prostate canccr bone changes and
slight anemia (WHO 1880). The main source
of arsenic toxicity is drinking water contami-
nated by natural geologlcal sources. Current
risk assessment spaced on the recognized car-
cinogenlelty of arsenic. but neurotoxic risks
have been overlooked (Dakeiahd et al., 2008),
The more common sources of arsenic have
been the varlous pesticlde compounds used
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on crops and live stock and preparations used
as herbicides, together with containers for
these materials that have not been probably
desiroyed. (Clark and Clark, 1878). Mercury
18 a toxic and hazardous metal that occurs
naturally in earth's cruat. Through consump-
tions of mercury in food, the populatons of
many areas, particularly in the developing
world, have been confronted with catastrophic
outbreaks of mercury-induced diseases and
mortality (Tchounwou et al., 2003).

Therefore the present work was planned to
detect quantitatively any additions of urea to
fresh raw mi{k and some heavy mctal resi-
dues In farm and market milk to ensure the
avallability of milk for consumption.

Material and Methods

Collection of aamplea :

A total 40 samples of farm bulk milk (20)
and market raw mfgk (20) the {farm samples
were collected weekly for 10 weeks (2 sam-
ples/week) (rom private farms {n Kaleubja
Governorate, market raw mulk sample were
collected from differcnt shopping sites, ven-
dors and groceries samples ware labeled and
kept in an jce box then transferred to labora-
tory for chemical analysts.

Determination of urea :

These are on the classical spectrophoto-
metric method recomumended by (Bectoxr et
al., 1998).

Determination of heavy metals :

The level of lead (Pb). cadmium (Cd). arsen-
ic (As) and mercury {Hg) were detfected In raw
milk according to Medina et al. (1988) using
Atomfc Absorption Spectrophotometer model
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2380, USA, after the samples were prepared
according to Tsoumbaris and Papadopoulou
(1964).

Statiatical analysis:
The results were calculated according
(8PSS, 19938).

RESULTS AND DISCUSSION

Chemical adulteration of milk by addition
urea as a nitrogen compound {8 mostly prob-
tem ot public health. It was noticed from the
result (tablel) that mean urea concentration
fn farm itk was 13.6111.128mg/dl with
minfinum concentration of 9.60mg/d! and
maxtmum concentration of 19.00 mg/dl these
results lle around normal level of milk urea
nitrogen (MUN) measured as nftrogen in urea
(10-16mg/dl) ag mentioned by (Jonker et al.,
1998; Ferguson, 2000; Kohn, 2000; Payne,
2001; Jonker et al., 2002 and Abdallah et
al. 2008). Where the mean level of urea mar-
ket mik was 18.57 £ 1.135 mg/dl with ming-
mum concentration of 14.30 mg/dl and maxd-
mum concentration of 25.60 mg/dl according
to Ontario Dairy RHard lmprovement (DHI|
(Calberry, 2003), values excess of 20mg/dl
are considered abnormal. Bector et al. (1998)
recorded higher result 53.36mg/dl on con-
trary none of mllk samples examined by Sethi
(2008) had any added urea detected.

Major problem assoclated with excess urea
happens when Kldneys begin to wark over-
time get rid the body from excess urea, they
also excrete large amounts of minerals, and
the most Important of their components is
calclumi. The high concentration of calcium
mixed with urie acid in the kidneys forms kid-
ney stones and the body becomes depleted of
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calcium and draws {t out of the bones render-
ing them weak, the ending result can be oste-
oporosis (Atukorale, 1979).

On the other hand urea I8 a waste product
plays a very important role ln up the counter-
current system (n the nephrons. The counter-
current system in the nephrons allows f{or re-
absorption of water and critical lons (Walter,
2008). Excess of urea in milk by bolling de-
composes to carbonic acld, acetle acid, and
ammonta. Thes¢ ammonia- contalning calcul
might be formed by the partial fermentatjon of
urea in the bladder also, it may convert into
biuret which causes fall in blood pressure and
produces strong trritation in the urinary tract
(Prout, 20083).

Contamination of raw milk by heavy metals
is one of the major problems confronilng pub-
lic health. lead, cadmium, arsenic and mercu-
ry have recefved increasing attentlon due to
thetr toxic effects. Therefore, 1L has become
tmportant to determlne the levels of toxic ele-
ments in milk as It Is cons(dered an essential
part of human diet, since the dalry antmals
are exposed to heavy metals from varlous
gsources as a result of modern industrializa-
tton.

The mean values of lead concentration
found in farm raw miUk and market raw
mtlk  were 0.12640.0144 ppm  and
0.26710.0484ppm, respectlvely in (table 3) ac-
cording to the permissible limits of Egyptian
Organization of Standerization and Control
(2001) we nottce that lead in both types ex-
ceed that limits. This result agreed with that
reported by (Sasd et al. 2001, Mohemmed
2005 and Al-Ashmawy Maha et al., 2008).

Val. XIIT, No. 2, 2011



Amira, M. M. Metwally; ct al....

Lead Is one of the limited classes of element
that can be described as purely toxic. High
level of lead s particularly of great concern
especlally due to the fact that milk and dalry
producis arc consumed mosty by infants and
children who are uniquely susceptible to the
effect of lcad. Lead absorpiion constitutes se-
rlous risk to public health. Jt induces reduced
cognitive developrment and Intellectual perfor-
mance In children, fnereasced blood pressure,
and cardlovascular discases in adult as well
as Nver and kldney disfunctioning (Abdallah
2011). Lead concentration which had been in-
creased in dalry products may be due to pol-
luted milk. Also milk collected from an area
crossed by roads of heavy traffic or near an
industrlal arca may be contaminated by lead.
Moreover, lead contaminallon from leaching
conlalners during processing, storage and
marketing is an important source for lead
conlamination of milk (Bayomi et al.,, 1988,
8aad et al., 2001 and Abdallah 2011).

The mean levels of cadmium In farm and
market raw mitk were 0.044+0.009 and 0.055
+0.007 ppm respectively (table 3) nearly simi-
lar levels those reported by Saad et al,,
(2001}, Mobhammed (2005) and Al-Ashmawy
Maha et al., (2008). All examined yaw milk
samples were below the toxic value reported
by WHO. 1999 (0.62 ppm).

The source of food contamination by cad-
mium were identificd by WHO (1988) as
phosphate ferlilizers and swage sludge used
on agricultural lands and the use of cadmjum
plated utensils or galvanized equipment in
food processing and preparation. Cadmium is
well recognized as ope of the major taxc ele-
ments to man and animals. Even low levels

Mansoura, Vet, Med. J.

289

may cause in time considerable accumulation
in the tissues. It act as supfhyryl group of es-
sential metal enzymes (Scoullos et al., 2001).

It s obvious from the results presented (n
table 3 that the mean arsenic (As) concettra-
tion In examined farm and market raw milk
were 0.0004 + 0.0033 and 0.0007 % 0.0038
ppm. The obtalned results indicated that all
samples are within the APLs recorded by
WHO, 1998 (0.008 ppm) and are in accor-
dance with that of Vela & Hetikemper
(2004) and Al-Aahmawy Maha et al., (2008).

Arsenic has long been a frequent cause of
intoxication (n farm anjmals, particularly In
cattle. Studies on Jaboratory animals have
demonstrated that toxicity of arsenlc s de-
pendant on Jts form and Its oxldatlon state . It
i1s generally recognized that the soluble (nor-
ganic arsenical arc more loxdc than the organ-
Ic ones. Arsenic In food occurs as a mixture of
organic and the Inorganic arsenicals, which
account for 75% 1in dairy producis (WHO,
2001).

Concerning mercury (Hg) concentration in
farm and market raw milk (table 3), it was
clear that the average concentration of mercu-
ry residues were 0.009510.0045 ppm and
0.013410.0057 ppm respectively. Our resulls
were In accordance with those reported by
El-Malt (2001) and Al-Asbhmawy Maha et
al., (200B). The concentratlon of mcreury In
all examined samples were within the APLs
(0.5 ppm) reported by FAO/WHO (1892); EC,
(2001) and EC, (2008).

The results obtalned (ndicated thal farro
and market raw milk urea levels were consld-
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ered healthy and safe for human consump-
tlon referring the normal level of milk urea ni-
trogen (10-16 mg/dl) and only one sample
(5%) of raarket raw mitk was judged abnormal
(> 20mg/dl}. On the other hand non of exam-
ined samples contalned cadmium, arsenic
and mercury beyond the maximum permijssi-
ble imits,. while lead exceed that limits.

Therefore, a regular montitoring of heavy
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metals and urea levels in raw milk in the Gov-
ernorate 1s recommended (n order to establish
the true contribution of milk and milk prod-
ucts to the dietary (ntake of urea and heavy
metals also the repeated estimation of urea
and heavy metals in milk must be conducted
regularly to recognize its possible health haz-
ards effects. its Dbicaccumulaiion during
chronfc exposure, {ts mobillzation and secre-
tion in milk.
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(Teble 1): Urea concentration values of farm and market raw milk

(n=20).
types | Positive samples Urea concentration(mg/dl)
No % misimum | maximum | meantSE
Parm raw 20 100 9.60 19.00 13.61+1.129
milk
Market 20 100 14.30 25.60 18.57%1.135
aw milk

(Table 2) : Frequency distribution of urea concentration of farm and

market raw milk .

Urea concentration mg/dl of farm Urea conceniration mg/dl of market
raw milk raw milk
Within normal Abnormal values Within normal Abnormal vafues
values values
No % No % No % No %
L 20 100 0 0 19 95 1 5

(Table 3) : levels of heavy metals residues in farm and market raw milk

n=20.
Typesof | NO.of Level Heavy metals
samples | Samples | (ppm) Pb Cd As Hg
Farm Min 0.07 0.02 0.00 0.00
raw milk 20 Max. 0.19 0.09 0.003 0.04
MeansS.E | 0.129+0.0144 | 0.044+0.009 | 0.000420.0033 | 0.0095+0.0045
Maurket Min . 0.08 0.04 0.00 0.00
raw milk 20 Max. 0.50 0.1 0.003 0.0S
meanzS.E | 0.26740.0484 | 0.05540.0072 | 0.0007+0.0038 | 0.0134+0.0057
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