
Amlrs. M. M. Motwally; 01 aI .•.. ISSN llIO-nl9 !J35 

DETERMINATION OF UREA AND HEAVY METAL RESIDUES IN 
RAW MILK AT KALIOBIA GOVERNORATE 

'Amlra, M. M. Mctwally; 'Enaa, A. H. Farag and "Marionette, Z. Nassif 
Animnl Health Research lasUlute - Reg.tonal Laboratory Banha. 

'D\ocheml9lry and food deficiency department "Food hyglene departroent 

ABSTRACT 

For.ty samples of r aw milk ~re collected from farm and market at KalJobla Gov

ernorate, 711e samples were submlUed for analysis calorJmetrically by uSing spectro
p hotometer to d~termlne the levels of added urea concenlralion and using AtomIc Ab
sorption Spectrophotometer to determin e the levels of some h eavy metals as lead, 
cadmium. arsenJc and mercury. The obtained results revealed that the m ean value 
of urea concenlraUon in farm raw milk samples \Vas 13 .6l:t 1.129 mg/ dJ, whlJe the 

average value of market raw milk was 18.57 :t 1.135 mg/dl. From the obtained re

sults we noUced that all the samples got from the farm were Within the normal values 

( < 20 mg/ dl) wJJJle about 5'J6 of raw milk obtaIned from the market was above the 

permJsslble limit« 20 mg/dl). So this milk is conSidered healthy snd safe for human 
consumplJon . 

The mean values of lead, cadmIum, arsenic and mercury levels found tn fann raw 

milk were 0.129:t 0.0144 ppm, 0.044:t 0.009 ppm. 0.0004::t 0.0033 ppm s.nd 0.0095 

t 0.0045 ppm respectively. while the level of them In market r aw mJlk samples were 

0.267:t 0.0484 ppm, 0.055.+ 0.007 ppm, 0.0007:J: 0.0038 ppm and 0.0134:t 0.005 7 

ppm. From the obtained results we observed that Jead in bolh farm and market raw 

milk wer e above lhc permJsslble 1ImJls of Egyptian Organization lor StandardJzaUon 

and Quality Control 2001 . 

From obtained results farm and market raw mlJk urea levels are considered 

healthy and safe for h uman consumption referring the normal level of milk urea n[· 

trogen (< 20 mg/dJ) and only one sample trom market raw milk was excess of 20 mgl 

dl judged abnormal. On ihe other hand /Jon of examJned samples contaIned cadmI

um. arsenic and mercury beyond the mwdmum permiSSible limits. while lead level 

exceed l/Jot limits. 

Therefore. a r egular m onitoring of heavy metals and urea levels In raw milk In the 

governorate Is recommended in order to estBb/lsh t1'!e true contribution of milk and 

mlJJc products to lhe dietary Jntake of urea and healY melals also lhe repeated esU

mation of urea and heavy metals In milk must be conducted regularly to recognIze Its 

possIble heBllh hazards effects, its bloaeellmulaUon durIng chronic exposure. Its mo

bl/JzatJon and secretJon In mllk. 
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INTRODUCTION 
MLlk IS considered as nearly a complete 

food In that It's a good source of protein, fat, 

and major minerals (Enb. et al .• 2009). 

Raw mtJk Is a common health drin k con

sumed by all age groups. The complements 

and proteins In mUk are Ideal in quality and 

balance to satisfy human amino acid require

ment. The mcreaSlng adulteration of roUk by 

urea as a nitrogen compound has been very 

common bl developing countries . It was pOint

ed out that urea was commonly added to in

crease both shelf !lfe and also mtlk solids non 

fat (SNr') value or Its total nitrogen content. 

Urea Is a nOfmal constituent of milk and com

prises part of the non proleln nitrogen fNPN) 

normally found In mOk (Fcrau~n 2000). 
When urea was added the mUk looked thick 

and concentrated giving a feeling of rIch milk 

while, actually It was law in fat and SNF and 

was poisonous due LO presence of excess urea 

(FAD 2006 and Renny ct aI., 2006). 

A recen t Indian council of medical research 

(ICM R) suggested that urea adulterated Item 

has a cancerous effect on human system and 

can lead to gradual Impairment of body func

tions (Dean 1985 and FDl< 1992). 

Cow milk contains some major elements 

such as caJclum, potassium, phosphorous, 

and magneSium in addition to sodium, chlo

ride and a Wide range of micro elements and 

even heavy metals. Increase In industrial and 

agricultural processes have resulted in In~ 

creased concentJ-aUon of metals in the alT, wa

ter and sotJ . These metals are taken by plants 

and consequently accumulate in their tissues. 

AntmaJs that graze on such contaminated 
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plants and drink from polluted waters also ac

cumulate such metals In their tissues and sc

creted milk (Yahaya.. et aI,. 2010). TIlls ever 

increaSing pollution has given rise to concern 

on the Intake of harmful metals 1n humans. 

Metals enter the human body through inhala

Uoo. Ingestion or absorption through the skin 

(Opblela. et aI .. 2010 and Ahmed, 2(02). 

In recent times, the amount of metals In 

cow mUk Is widely studied, particularly In In

dustrlallzed and poUuted areas of the devel

oped and the non developing countries of the 

world since animals grazed freely on open 

fields are considered as bla-Indlcators of env:l

ronmental pollution (Korenekovg. et al .• 

2002 and L1 et &1 •• 2009). The to>dclty of 

metals depends on a number of factors ; the 

particular metal in question, dose absorbed 

and the age of the person concern. I"or In

stance, chlldren are vulnerable to the effect of 

lead exposure because they absorb several 

tim.es the percentage Inges ted compared to 

adults and because their brain is plasUc and 

even brief exposure may Influence develop

mental processes (Sam Ira and Rteha:rd, 

2009). Lead, cadmium and mercury reSidue 

in mUk are therefore of great conCern because 

mUk Is largely consumed ~y Infants and chU

dren. Food safely is Iss ue that wt1l rema1n at 

lhe fore front of congreSSIonal and consumer 

group agendas. The presence or pollutants fa

c1l1tated their entry into the food chaJn and 

they increaSing the pOSSlbUity of those having 

toXic effects on human and anlmals. How 

ever, agricultural activities as the use of fert!
lJ.z:ers and the irrtgation of fields can also be 

Lmportant source of envtronment contamlna

Uon food chatn and eventually of food prod

ucts consumed by humans (Calarett and 
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Doull :WOO: AJmaI .t 01 .• 2003. and An.......,. 
and Halcz 2006). 

Lead, cadmium, arsenic, mercury are can· 

sidered the most Important hazardous poUu

tants In our environment and are distributed 

widely in all classes of natural foods of animal 

orlgln specially mUk and milk products (Ma· 

riDe and Ayele 2002). Direct metal contamt

nated may occu r at several stages durlng 

dairy processing e.g plant equlpments 

,catering operattons, ceramic, enameled uten

sils . metals contalners. and water used for 

dairy production (Rdlly 1991). Lead Is con

sidered one of the most Jrnporlant pollutants 

In enVironment transport and distrlbutlon of 

lead (rom stationary or mobile source mainly 

via air although large amounts pOints of such 

dIscharge (WHO 1977). Lead IS an accumula

tive polson it has a continuous effect on hae

mobloUC system long term exposures of lead 

reduces funcUon of kidney liver also cause en

cephalopatby resulting In atax.ia, coma and 

convulsions (Ukhan et aI .• 1990; Carl 1991 

Shebata and Nagah 1992). Cadmium Is well 
recogntzcd as one of major toxic elements 

even low levels cause In accuruulatlon In tis

sues which tOxiCity manlfcsted by a variety of 

syndromes and effects lncludJng renal dys

function (Robarde and Worefold 1991) hy

pertensions (Pipe:rakJ.a 1985) moreover It may 

Induce prOSlate cancer bone changes and 

sllght anemia (WHO 1980). The main source 

of arsenic toxlcity Is drinking water contami

nated by natural geological sources. Current 

risk assessment spaced on the recognized cat

clnogenlclty of arsenJc, but neurotOXIc rtsks 

have been overlooked (Duet"hl et aI., 2008). 

The more common sources of arsenic have 

been the various pesticide 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 

destroyed. (Clark and Clark. 1976). Mercury 

Is a toxlc and hazardous metal that occurs 

naturally in earth's crust. Through consump

tions of mercury In food , the populauons of 

many areas, parUcularly In the developing 

world, have been confronted with catastrophJc 

outbreaks of mercury-Induced diseases and 

mortaUty (Tc:hounwou et aI., 2003). 

Therefore the prescnt work was planned to 

detect quantitatively any additions of urea to 

fresh raw roOk and some heavy metal resi 

dues In farm and market milk to eosme the 

avaJJabillt)i of milk for consumption. 

Matcrtal and Methods 
CollecUon of aamplell : 
A total 40 samples of farm bulk D1llk (20) 

and market raw mUk (20) the farm samples 

were collected weekly for 10 weeks 12 sam

ples / week) from private fanns in Kale ubla 

Governorate, market raw mllk sample were 

collected from dlffercnt shopping s ites, ven

dors and groceries samples ware labeled and 

kept In an tce box then transferred to labora

tory for chemical analysJs. 

Determination o( W'ea : 

These are on the classical spectrophoto

metric metbod recommended by (Sector et 

01 •• 1898). 

Determ1naUon of hea:vy metala : 
The level of lead (Pb), cadmium (Cd). arsen

ic (As) and mercury (Hg) were detected in raw 

mllk accordmg to Mcd1n.a et al. (1986) using 

AtomIc Absorption Spectrophotometer model 
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2380, USA. after the samples were prepared 

according 10 ~bar1. and Papadopoulou 

(1994). 

Stattatlcal anaJya", 
The results were calcula ted according 

(SPSS. 1995). 

RESULTS AND DISCUSSION 
Chemical adulteraUon of milk by addition 

urea as a nitrogen compound IS mostly prob

lem 01 pubUc health. It was nOUced (rom Ole 

result (table I) that mean urea concentration 

In farm milk was 13.BUl.12Bmg/dl with 

minimum concentration of 9.60mg/dl and 

maximum concen tration of 19.00 mg/dl these 

results lie around normal level of mUk urea 

nurogen (MUN) measured as nitrogen in urea 

(lO-16mg/dl) as menUoned by (Jonker et aI., 
1998; J'crgueon, 2000; KDhn, 2000i Payne, 
2001; Jonker ct aI .• 2002 and Abdallah ct 
aI. 20(8). Where the mean ieveJ of urea mar

ket mUk was 1S .S7 ± 1.135 mg/dl wtth mini· 

mum concentration of 14.30 mg/dl and maxi

mum concentration of 25.60 mg / dl accordLng 
to OntariO DaJry Hard Improvement [DHl] 
(caIbcrry. 2003), values ~cess of 20mg/ dl 

are consIdered abnormal. Sector et aI. (1998) 

recorded hJgher resu ll 53.36rug/dl on con 

trary none of mUk samples examIned by Sethi 

(2005) had any added urea detected. 

Major problem associated with excess urea 

happens when KJdneys begrn to work over

time get rid the body from excess u rea, they 

also excrete large amounts of mJnerals, and 
the most Importanl of thel.r components Is 

calcium. The high concentration of calcium 
mlxed with uric acid In the kidneys forms kid

ney stones and the body becomes depleted of 
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calCium and draws It out of the bones render

Ing them weak, the ending result can be oste

oporosis (Atukorale. 1979). 

On the other hand urea Is a waste product 

plays a very 1mportant role In up the counter

current system In the nephrons. The counter

current system In the nephrone allows for re

absorption of water and crttlcallons (Walter. 
2(03). Excess of urea in mtJk by boUlng d e

composes to carbonic aCid, acetlc acid, and 

ammonia. Those ammonia· containing calculi 

might be formed by the partial fermentation of 

urea In the bladder also, It may convert Into 

btwet which causes fall 10 blood pressure and 

produces strong 1rr1tatJon tn the urInary tract 

(Prout, 2005). 

Contamination of raw mllk by heavy metals 

Is one of the major problems confronting pub

Uc health . lead, cadmium. arsenic and mercu 

ry have received increas ing attention due to 

the1r toxic effects. Therefore. Jl has ~come 

Important to determIne the levels of toXlc ele

ments In milk as It Is considered an essenual 

part of human diet, since the dairy ani mals 

are exposed to heavy metals from various 

sources as a result of modern Industrializa

tion. 

The mean values of lead concentration 

found In farm raw mLlk and market raw 

rn1lk were O.129±O.0144 ppm and 
O.267±O.0484ppm, respectively In (table 3) ac

cording to the permiSSible limits of EgypUan 

Organu.aUon of Standert%a.t1on and Control 
(2001) we n ottce that lead in both types ex

ceed that limits. This result agreed wtth that 
reported by (Saed ct al. 2001, Mohammed 

2006 &ad Al_AebmaW'y Maha et aJ ., 2008). 
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Lead Is one of the ll.mlted classes of element 

that can be described as purely toxic. HIgh 

level of lead Is particularly of great concern 

especially due to U1e fact that milk and dairy 

products arc consumed mostly by infants and 

children who are unlquely suscepUble to the 

effect of lead. Lead absorption consUtutes se

rIous risk to pubUc health. Jt induces reduced 

cognitive development and Intelleclual perfor

mance In chIldren. Increased blood pressure, 

and cardiovascular diseases in adult as well 

as liver and kidney disfuncUoning (Abdallah 

2011). Lead concentration wh ich had been tn 

creased In drury products may be due to pol

luted milk. Also mUk collected from an area 

crossed by roads of heavy traffic or near an 

Industr ia] area may be contamina ted by lead . 

Moreover, lead contamJnation from leaching 

containers during proceSSing, storage and 

marketing Is an Important source for lead 

contamination of mW~ (BayomJ et aI., 1999, 
Saad et aI. , 2001 and Abelanab 2011). 

The mean levels of cadmium In farm and 

market raw mIlk were O.044±0.009 and 0.055 

±O.007 ppm respectively (table 3) nearly s1m1-

lar levels those reported by Saad et 81., 

(200l), Mobammed (2005) and Al-Aabma:wy 

Maha et al .• (2008). All examined raw milk 

samples were below the tox&c value reported 

by WHO. 1999 (0.62 ppm). 

The source of food contamlnaUon by cad

mium were Identified by WHO (1989) as 

phosphate fcrlUizers and swage sludge used 

on agricultural lands and the use of cadmium 

plated uteostls or galvantz.ed eqUipment In 

food process tng and prcparaUon. Cadmium Is 

weU recognized as one of the major toxic ele

ments to man and animals. Even low levels 
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may cause In time cons iderable accumulation 

in the Ussues. It act as supOlyryl group of es· 

senUa] metaJ enzymes (Scoulloe et aI .• 2001). 

It Is obViOUS from the results presented [n 

table 3 that the mean arseniC (As) concentra· 

tion in examined farm and market raw m11k 

wae 0 .0004 ± 0 .0033 and 0.0007 ': 0.0038 

ppm. The obtalned results Indlcatc(l lhal all 

samples are wtthln the APLs recorded by 

WHO. 1999 (0 .008 ppm) and are In accor

dance wtth that of Vela a: HeUkemper 
(2004) and A1-Aohmawy Maha .t aI .• (2008). 

Arsenic has long been a frequent cause of 

intoxication In farm anJmals, particularly In 

catUe. Studies on laboratory animals have 

demonstrated that tOXicity of arseni c Is de

pendant on Its form and Its oxidation state. 11 

Is generally recognized that the soluble tnor

ganlc arsenical are more toxic than the organ· 

Ic ones. Arsenic In food occurs as a mixture of 

organiC and tile lnorgaruc arsenicals. whiCh 

account for 75% in dairy products (WHO. 

2001). 

Concernlng mercury (Hgl concentration In 

farm and market raw m1lk (table 3). It was 

clear that the average concen tration of mercu

ry resLdues were Q.0Q95±0.OO45 ppm and 

0.01341.0.0057 ppm respectively. Our results 

were In accordance with those reported by 

El·MaJt (2001) and A1.Aobmawy Maha et 
al.. (2008). The concentration of mercury In 

all examined samples were wtthtn the APL$. 

(0.5 ppm) «po,ted by FAO/WHO (1992); ltC. 

(2001) and ltC, (2008). 

The results obtained Indicated that farm 

and marke t raw mUk urea levels were consJd-
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ered heal thy and safe for human consump

tion referrlng the normal level of mUk urea nj. 

trogen (1 0·16 mg/dl) and only one sample 
(5%) of market raw mUk: was judged abnormal 

(> 20mg/ dJ). On the other hand non of exam· 

Ined samples contaIned cadmium, arsenic 

and m~rcury beyond the max1mum permissi

ble limi ts, while lead exceed that limits. 

Therefore. a regular monitoring of heavy 

MiuJM>ura. Vet. Mod. J. 
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metals and urea levels In r aw mUk In the Gov

ernorate is recommended tn order to establish 

the true contribution of milk and mUk prod

ucts to the dietary intake of Ufea 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 bloaccu mu!a llon dunng 

chroniC exposure, its mobtllzaUon and secre
tion in milk. 
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(Table 1): Urea concentration values of farm and market raw milk 

(n~20). 

type, Positive samples Urea cODcentratlon(mgldl) 

No % mInimum maximum mean:l:::S.E 

Farm raw iU lIN " .60 ,".00 IJ .61±1.129 

milk 

Market 20 100 J4.JU i5 .60 18.)I±I.", 

row milk 

(Table 2) Frequency distribution of urea conceOlTatioD of farm and 

market raw mHk . 

Urea couccntralion mgldl or rum Urea conceotration rugldl or markel 

rIIwmJlk rawm.ilk 

Within normnl Abnormal values WitWn normal Abn.ormal valUCll 

values values 

No % No % No % No % 

20 100 0 0 19 95 I 5 

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

n~ 20 . 

Types or NO.of Level UU\'Y mefau 

samples Samples (ppm) Pb Cd A. IIg 

Farm MIn 0,07 0.02 0.00 0.00 

on" milk 20 MIL 0.19 0.09 0.003 0.04 

MeJln%S.E 0. 129%0.0144 0.044i{)'o09 0.0004*0.0033 O.O095±O.O045 

Mllrkd Mill • 0.08 0.01 0.00 0.00 

un- mUk. 20 Max. 0.50 0. 1 0.003 0.05 

rncan±S.E O.267±O.04S4 0.055±0.0072 O.OOO7*().OO38 O.OI34±O.OO57 

3#1 
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