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ABSTRACT 
 

A total of 120 random samples of dairy water supply, raw cow's milk from different, dairy farms, dairy shops 

and street vendors (30 samples each) Assiut, Egypt during the period from April 2018 to march 2019 to estimate 

concentration of Lead, cadmium, manganese and Mercury in water supply of dairy farm and dairy farms, dairy 

shops and street vendors raw milk samples in Assiut governorate, Egypt. Statistical analytical results of heavy 

metals mean values (ppm) in dairy farm water supply were 0.192± 0.006, 0.0005± 0.0001, 0.950± 0.0034 and 

0.648± 0.002 respectively. While in in dairy farm cow's milk they were 0.084± 0.026, 0.032± 0.067, 0.830± 

0.002 and 3.523± 0.002 (ppm) respectively. But in in dairy shop cow's milk were with means 0.217± 0.045, 

0.053± 0.067, 0.900± 0.002 and 4.200± 0.038, respectively. The street vendors cow's milk the mean values were 

found to be 0.289± 0.067, 0.064± 0.045, 0.954± 0.056 and 4.769± 0.052 respectively. All results of heavy metals 

were in concentration higher than Maximum permissible limits. The health importance of heavy metals and 

methods of control are discussed. 
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INTRODUCTION 

 

Milk considered as one of the most important 

natural food for human at all stages of life. So a 

greater  deal of efforts have been made to produce 

clean milk and milk products to become save for use 

and protect it from pollution by many materials as 

heavy metals. The most important widely distributed 

heavy metals of toxicological concern are lead (Pb), 

cadmium (Cd), mercury (Hg) and manganese 

(Kabzinski, 1998). They are widely distributed in air, 

water from heavy industries, drainage, fertilizers, 

sludge applied in the fields and stainless steel used in 

diary equipment (Naresh et al., 1999). They also may 

be a pollutant from the use of agricultural pesticides 

and related chemicals, unhygienic weed out wastes 

and diffusion of sewage quagmire (Tona et al., 2013). 

Also, they often deposited in lakes and streams from 

the air and considered as a main source of water 

pollution that may be utilized by dairy animals (Enb 

et al., 2009). 

 

Drinking of polluted water by toxic heavy metals 

have been responsible for health problems in dairy 

farms (Mohod and Dhote, 2013). However, water 

used in the dairy farms for drinking of livestock may 

be transmitted to dairy animals and appear in a high 

level in their milk. 
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Milk polluted with heavy metals is considered a 

vehicle for transmission of illness among consumers, 

especially in developing countries where food 

hygiene is still under-way due to lack of food 

hygienists, modern diagnostic methods, beside some 

environmental conditions and financial difficulties 

(ELAtrash and Atoweir, 2014). They are able to 

accumulate in the living tissues and organs as kidney 

and liver leading to kidney damage and liver cirrhosis 

(Coggiano et al., 2005) and may be cause toxicity in 

man and animals due to their cumulative nature 

resulting in cancer, renal failure, human hypertension, 

neuropathy of both central and peripheral nervous 

system, gastroenteritis, diabetes mellitus, anemia and 

ostiomalacia (Malhat et al., 2012). 

 

This work was planned to estimate concentration of 

Lead, cadmium ,manganese and Mercury in water 

supply of dairy farm and  dairy farms, dairy shops 

and street vendors raw milk samples sold in Assiut 

governorate, Egypt. 

 

MATERIALS AND METHODS   
 

Collection and handling of the samples: 
A total of 120 random samples of dairy water supply, 

raw cow's milk from different, dairy farms and dairy 

shops and street vendors (30 samples each) Assiut, 

Egypt during the period from April 2018 to march 

2019 were collected in a clean, dry and sterile 

containers, and transferred to the laboratory with a 
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minimum of delay, whereas they directly examined or 

held in the refrigerator until time of examination. 

 

Preparation, digestion and estimation of samples:   

 

Water digestion (Chau et al., 1979): 
Five milliliter of each sample was transferred to a 

digestion flask where it was treated with 5 ml of nitric 

and perchloric acids mixture (HNO3: HCLO4 = 4:1 

v/v). The samples were left to be stand for the cold 

digestion overnight, and then were heated on a hot 

plate (model 1030-RuMO 100) at 70˚C till 

disappearance of the brown fumes of NO3 and the 

sample become clear. After cooling, each sample was 

diluted to 25 ml with bi-distilled water and filtered 

through ashless filter paper (Whatman paper). The 

digested samples were kept refrigerated in 50 ml 

propylene bottles till analysis. 

 

Milk digestion (Slavin et al., 1975): 
Milk samples were digesed according to Slavin et al. 

(1975) with some modification as follow: 

 

From each milk sample, 25 ml was drawn with clean 

sterile 25 ml glass pipette and placed in clean dried 

250 ml Erlenmeyer flask. 

 

Erlenmeyer flasks that contained milk samples  were 

put  in hot air oven at 100C for half an hour and then 

were left at 50C for 24 hours till evaporation of water 

from the milk sample occurred . 

 

25 ml digestion mixture (Equal volumes of 

concentrated nitric acid and 72% perchloric acid) 

were added to each flask, shaked and the acid was 

allowed to react at room temperature for 24 hours to 

facilitate the processes of digestion. 

 

After this the flasks were put on hot plate at 

approximately 100C, shaked and several milliliters of 

concentrated nitric acid were added in each flask 

during the process of heating. Heating continued till 

the sample become colorless (complete digestion of 

the sample and disappearance of the brown gas 

(Nitricoxide, NO3) after its evaporation from the 

flask). 

 

Samples were allowed to cool, filtered with filter 

paper, flasks then washed out several times with ion 

free water till the final volume of the digested sample 

reach 25 ml. These samples stored at refrigerator tell 

their analysis and estimation of Aluminum. 

 

Determination of Lead, Cadmium, Manganese and 

Mercury in milk samples in ppm were estimated in 

the digested milk samples by means of, atomic 

absorption spectrophotometer (Shimadzu Atomic 

absorption / flame spectrophotometer ModelAA630-

02P / N204-27600-02AA630-02), Kyoto-Japan. 

Analysis line wave length, Lamp current, slite width, 

Brner flam and support gas flow (e /min) for it  were 

Analysis linewave length: nm, Lamp crrent:  mA, Slit 

width:  Burner flam: cm air-C2H2, Spport gas flow   

(e /min.) 
 

RESULTS   
 

Table 1:  Statistical analytical results of heavy metals concentration (ppm) in dairy farm water supply. 
 

Heavy 

metals 

No. of exam. 

samples 

Positive   samples Maximum permissible 

limits according to 

WHO, 2011 (ppm) No. % Minimum Maximum 
Mean ± 

SE 

Lead 30 22 73.33 0.156 0.235 
0.192± 

0.006 
0.01 

Cadmium 30 17 56.66 0.0004 0.0007 
0.0005± 

0.0001 
0.003 

Manganese 30 12 40 0.460 1.380 
0.950± 

0.0034 
0.1 

Mercury 30 7 23.33 0.002 0.780 
0.648± 

0.002 
0.5 

 
Table 2: Statistical analytical results of heavy metals concentration (ppm) in dairy farm cow's milk samples. 
 

Heavy 

metals 

No.of 

exam.samples 

Positive   samples 

No. % Minimum Maximum Mean ± SE 

Lead  30 19 63.33 0.019 0.212 0.084± 0.026 

Cadmium 30 11 36.66 0.003 0.038 0.032± 0.067 

Manganese 30 8 26.66 0.40 1.300 0.830± 0.002 

Mercury 30 5 16.66 0.001 5.400 3.523± 0.002 
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Table 3: Statistical analytical results of heavy metals concentration (ppm) in dairy shop milk in raw cow's milk 

samples. 
 

Heavy 

metals 

No. of exam. 

samples 

Positive   samples 

No. % Minimum Maximum Mean ± SE 

Lead 30 22 73.33 0.082 0.496 0.217± 0.045 

Cadmium 30 14 46.66 0.008 0.085 0.053± 0.067 

Manganese 30 8 26.66 0.540 1.380 0.900± 0.002 

Mercury 30 6 30 0. 012 5.200 4.200± 0.038 

 

Table 4: Statistical analytical results of heavy metals concentration (ppm) in street vendors milk in raw cow's 

milk samples. 
 

Heavy 

metals 

No. of exam. 

samples 

Positive   samples 

No. % Minimum Maximum Mean ± SE 

Lead 30 23 76.66 0.089 0.568 0.289± 0.067 

Cadmium 30 16 53.33 0.006 0.096 0.064± 0.045 

Manganese 30 8 26.66 0.630 1.700 0.954± 0.056 

Mercury 30 8 20 0.018 5.986 4.769± 0.052 

 

Table 5: The relationship between international permissible limits of heavy metals (ppm) and mean finding in 

dairy farm water supply, dairy farm's, dairy shop's and street vendor 's cow's milk.   

heavy metals 
Mean ± SE 

dairy shop 

Mean ± SE 

street vendors 

Mean ± SE 

dairy farm 

Maximum  permissible limits 

According to IDF Standard 

(1979) and  Codex  (2007) 

Lead 0.084± 0.026 0.217± 0.045 0.289± 0.067 0.02 

Cadmium 0.032± 0.067 0.053± 0.067 0.064± 0.045 0.0026 

Manganese 0.830± 0.002 0.900± 0.002 0.954± 0.056 0.05 

Mercury 3.523± 0.002 4.200± 0.038 4.769± 0.052 4.0 

 
DISCUSSION  

 
Polluted drinking water play important roles in 

transmition of many types of heavy metals to dairy 

animals and appear in milk causing many problems to 

the consumers for man and animals may reach to a 

toxicity level (Jaleel et al., 2001). Lead (Pb), 

cadmium (Cd), manganese (Mn) and mercury (Hg) 

are the most distributed heavy metals in water   

(Kabzinski, 1998). 

 
The summarized results in Tables 1 showed that 

Statistical analytical results of heavy metals (ppm) in 

dairy farm water supply were 22(73.33%), 17 

(56.66%), 12(40 %) and 7(23.33 %) of examined 

samples (30 samples) + ve for Lead, Cadmium, 

Manganese and Mercury, respectively. The incidence 

of lead, cadmium, manganese and mercury (ppm) 

ranged from 0.156, 0.0004, 0.460 and 0.002 to 0.235, 

0.0007, 1.380 and 0.780 with mean ranges 0.192± 

0.006, 0.0005± 0.073, 0.950± 0.0034 and 0.648± 

0.002, respectively. In the other hand, these results of  

water samples were significantly higher in lead, 

Manganese and Mercury than Maximum permissible 

limits according to WHO, 2011 (ppm) but  cadmium 

appear in save percentage which  low the Maximum 

permissible limits according to WHO, 2011 (ppm) . 

 

These results agree with that obtained by Jaleel et al. 

(2001), Nassef et al. (2006); Abdl-khalik et al. 

(2013); Wongsasuluk et al. (2014); Boateng et al. 

(2015); Aamer et al. (2016). 

 
The obtained result in Table 2 revealed that Statistical 

analytical results of heavy metals (ppm) in dairy farm 

cow's milk were19 (63.33), 11 (36.66), 8 (26.66) and 

5 (16.66) of examined samples + ve for Lead, 

Cadmium, Manganese and Mercury, respectively. 

The incidence of lead, cadmium, manganese and 

mercury (ppm) ranged from 0.019, 0.003, 0.40 and 

0.001 to 0.212, 0.038, 1.300 and 5.400 with mean 

ranges 0.084± 0.026, 0.032± 0.067, 0.830± 0.002 and 

3.523± 0.002 respectively.  

 
The summarized results in Table 3 Pointed out 

Statistical analytical results of heavy metals (ppm) in 
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dairy shop cow's milk were 22 (73.33 ), 14 (46.66 ), 8 

(26.66) and 6 (30) of examined samples (30 samples) 

+ ve for Lead, Cadmium, Manganese and Mercury 

respectively. And the incidence of lead, cadmium, 

manganese and mercury (ppm) ranged from 0.082, 

0.008, 0.540 and 0.012 to, 0.496, 0.085, 1.380 and 

5.200 with mean ranges 0.217± 0.045, 0.053± 0.067, 

0.900± 0.002 and 4.200± 0.038, respectively.  

 

The results of Table 4 revealed that Statistical 

analytical results of heavy metals (ppm) in street 

vendors cow's milk were 23 (76.66), 16(53.33), 8 

(26.66) and 8 (26.66) of examined samples (30 

samples) + ve for Lead, Cadmium, Manganese and 

Mercury respectively. And the incidence of lead, 

cadmium, manganese and mercury (ppm) were 

ranged from, 0.089, 0.006, 0.630 and 0.018 to 0.568, 

0.096, 1.700 and 5.986 with a mean range 0.289± 

0.067, 0.064± 0.045, 0.954± 0.056 and 4.769± 0.052 

respectively.  

 

Nearly similar results of lead, Cadmium and Mercury 

were obtained by Saad et al. (2001); Pavlovic et al. 

(2004); Gabryszuk et al. (2010); Bilandžić et al. 

(2011); Malhat et al. (2012); Abdl-khalik et al. 

(2013); Aamer et al. (2016). Same results were 

obtained by Haldar et al. (2003); Santos et al. (2015) 

for Manganese who found Mn in cow’s milk with the 

range of 1.60 to 1.69 ppm. 

 

The obtained results Table 5 mentioned  that the 

mean finding of heavy metals in dairy farms, dairy 

shops and street vendor's cow's milk were 

significantly higher level of lead, Cadmium 

,Manganese and Mercury than the maximum 

permissible  according to IDF Standard (1979) and  

Codex  (2007).  

 

Drinking water supply contain heavy metals 

concentration higher than Maximum permissible 

limits according to WHO, (2011) (ppm) mean level of 

this may be due to contamination from air, water 

from heavy industries, drainage, fertilizers, sludge 

applied in the fields and stainless steel used in diary 

equipment (Naresh et al., 1999). Dairy farm milk 

contain heavy metals in concentration higher than 

maximum permissible limits according to IDF 

Standard (1979) and Codex (2007) where the 

concentration of heavy metals in market raw milk 

samples considerably higher than those detected in 

dairy farm milk. This may be due to the different 

sources of samples which depend on the surrounding 

circumstances (Saad et al., 2001; Kodrik et al., 2011).  

 

Polluted Milk with heavy metals is considered a 

vehicle for transmission of illness among consumers, 

which accumulate in the living tissues and organs as 

kidney and liver leading to kidney damage and liver 

cirrhosis (Coggiano et al., 2005). Resulting in cancer, 

renal failure, human hypertension, neuropathy of both 

central and peripheral nervous system, gastroenteritis, 

diabetes mellitus, anemia and ostiomalacia (Hagag 

and Fayz, 2012). And may be cause toxicity in man 

and animals. (Klopov, 1998 and Eife et al., 1999). 

 

CONCLUSION 
 

At the end of this study we can conclude that 

Polluted drinking water play important roles in 

transition of many types of heavy metals as Lead, 

cadmium, manganese and mercury to dairy animals 

and appear in milk causing many problems (Jaleel et 

al., 2001) and there is a significant relationship 

between heavy metal pollution of milk and those in 

water samples. This mean that the main source of 

milk polluted with heavy metals from water 

contamination. 

 

Water supply must be protected from chemical 

contaminants, effluents and sewage to assure health 

safety for human and animals. 

 

Periodical examination of milk for chemical 

pollution specially heavy metals. 
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الأنباٌ ويحلاث الأنباٌ وحهيب انبمر انخاو يٍ يخخهف يزارع  انًياِ فً يزارع الأنباٌ ػيُت ػشىائيت يٍ يصادر 021حى جًغ 

نخمذير حركيز انرصاص  2102إنً يارس  2102ػيُت نكم يُهًا( في يحافظت أسيىط خلال انفخرة يٍ أبريم  01وانباػت انًخجىنيٍ )

 طفي يصادر يياِ يزارع الأنباٌ بًخىس (ppm) ُيز وانزئبك وكاَج انُخائج انخحهيهيت والإحصائيت نهًؼادٌ انثميهتانًُجوانكادييىو و

. في حيٍ ػهً انخىاني جزء فً انًهيىٌ 19002±  1 ,112و  19201±  1 ,1100 و 191110±  1 ,1110 و ±19022  1 ,110

ػهً  09020±  1 ,112و19201±  1 ,112 و 19102±  1 ,100 و 19120±  1 ,120الأنباٌ كاَج بًخىسط  في نبٍ يزارع

±  1 ,112و 19100±  1 ,100 و  19200±  1 ,100 الأبمار يخراوح في انًخىسط. ونكٍ في يحلاث الأنباٌ ، كاٌ حهيب  انخىاني

 19100±  1 ,100 و 19222±  1 ,100 ػهً انخىاني ونكٍ في انباػت انًخجىنيٍ كاَىا حهيب انبمر 09211±  1 ,102و 19211

 .ػهً انخىانً  09002±  1 ,102و 19200±  1 ,100و

 

في حركيز أػهً يٍ انحذود انمصىي انًسًىح بها دونيا. وحى يُالشت الأهًيت انصحيت نهًؼادٌ انثميهت  وكاَج جًيغ َخائج انًؼادٌ انثميهت

 .وطرق انخحكى فيها
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