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Abstract: Heavy metals are non biodegradable in nature and are bioaccumulated in food webs. Present study
was conducted for the analysis of heavy metals (Ni, Cu, Cr and Fe) in the milk samples of cattle and human. Milk
samples of cattle and human were collected from Bannu, Karak, Lachi and Lucky marwat and were analyzed for
heavy metals using Atomic Absorption Spectrometer. Results showed that most of the milk samples of cattle
were polluted with heavy metals and were above the maximum permissible range. Copper, nickel and chromium
were recorded higher in both cattle and human milk samples collected from different areas of Khyber
Pakhtunkhwa. Iron was recorded below the maximum permissible limits in the milk of both cattle and human.
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INTRODUCTION Significance of iron cannot be over emphasized,

Heavy metals are non bio-degradable substances and and Parkinson’s diseases [10]. Copper plays very
they accumulate in the environment up to considerable significant role in growth while overexposure of copper
extent.  They  are bio-transferred, bio-accumulated and can cause hepatic copper (II) overload disease, tissue
bio-magnified in food chains and food webs. Animals like injury, irritation of lungs and hepatic cancer [10]. High
sheep, cows and buffalos feed on grasses and plants amounts of zinc can cause rectum cancer [11] which is the
which may contain pollutants like heavy metals so that major attribute of death in USA. Chromium which is very
these heavy metals are bio-transferred in their bodies and toxic metal may cause abdominal pain, hepatotoxicity,
these heavy metals either harm their bodies or they dizziness, cardiotoxicity, hyperemia, neurotoxicity,
accumulate in their bodies causing no harm to them. ulceration and vomiting [11]. Inspiring air containing high
Although, toxic metals by and large remaining in ground concentration of nickel may cause lungs diseases and
water and soil but in certain regions their level enhance, irritate mucosal layer of circulatory system [10].
they tend to accumulate to maximum and toxic levels in Overexposure of Co may cause activation of caspases,
human and animal tissues getting food from water and DNA fragmentation and production of highly reactive
soils. Living organisms normally need some of these oxygen species such as hydrogen peroxide [10]. Cadmium
heavy metals called essential heavy metals up to certain (Cd) and lead (Pb) along with their compounds are black
limits and in case of increased accumulation it will lead to list toxic substances. Cadmium extremely irritates stomach
severe fatal effects [1]. Toxic metals are generally not leading to antiperistalsis, vomiting, diarrhea and may
removed even after the water treatment of wastewater at cause death [11]. Lead is also non-essential element and
sewage treatment plants and thus cause risk of toxic metal cause fatal types of diseases such as Alzheimer`s disease,
pollution of the soil and subsequently to the food chain. renal, reproductive, endocrinal, behavioral, nervous
Intake of toxic heavy metals through the food chains or disorders and decreases intelligence quotient (IQ) level of
food  webs  by human populations has been widely children [3]. Industrial and agricultural processes have
reported in the whole world [2]. resulted  in an increased concentration of heavy metals in

however excess amount of iron may cause Alzheimer’s
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air, water, soil and subsequently, these metals are taken a research project in order to analyze the milk of different
by plants or animals and find their ways into food chain cattle  of  Khyber  Pakhtunkhwa  for   heavy  metals
[4]. (Nickel, Copper, Iron and Chromium) so as to check the

Technological development in agriculture and quality of milk of different cattle from different areas
industry has introduced many toxic heavy metals in the including Bannu, Karak, Lucky marwat and Lachi.
environment  which may be dangerous and fatal to
animals and human. Animals get access to toxic heavy MATERIALS AND METHODS
metals from plants, soil, fodder and water. Mammary gland
is the most physiologically active gland which produces Collection of Samples: Milk samples of different types of
milk and therefore, presence the input and output of cattle including sheep, cow, goat, camel and buffalo were
heavy metals is clearly reflected in the milk of animals. collected from different areas of Khyber Pakhtunkhwa.
Lead readily moves into milk with sustained and increased Human milk samples were also collected from different
mobilization of maternal skeletal lead during lactation [5]. areas of Khyber Pakhtunkhwa. Total eighteen samples of
Although, many metals and minerals are termed as milk were collected randomly which included the milk of all
essential and important to the animals when fed correctly, types of cattle and milk of human from different areas
the same mineral or metal can be poisonous and toxic and including Bannu, Karak, Lachy, Lucky marwat and some
even more dangerous when fed in excess. Thus, the hilly areas and were packed in plastic bottles for further
supplementation of a ration with minerals especially trace study of heavy metals in these selected samples. Samples
elements, must be done with great care. The amount of of human milk samples of buffalo milk. samples of cow
trace elements in diet influences milk quality because the milk samples of goat milk while only one sample of milk of
nutrients in the body are removed by mammary glands camel were collected from hilly areas of Bannu, Lachi,
which convert them into milk and secrete them into the Lucky marwat and Karak.
udder.  Milk is secreted into the udder of an animal more
or less throughout the day. Nutrients for milk production Sample Treatment: All the milk samples in plastic bottles
are mostly present in the food on which animal feeds. were carried to the laboratory in an ice box and
These nutrients are stored and utilized in the body of an temperature of each milk sample was kept at 4°C. Ten ml
animal mostly during milk production because of the of milk sample was added with nitric acid reagent 65%.
enhanced  physiological activity of memory glands. Then the mixture was placed in a ceramic capsule on a
Heavy elements produced by various types of heating plate up to 500 C for 4 hours. Nitric acid 65% was
environmental pollution sources may reach animal’s milk added again on the ashes then evaporated on the heating
through its food or fodder, so the increased plate up to the total destruction of the organic matter.
environmental pollution has increased  problems  and When the solution was white, the solution was diluted up
worries about milk quality [6]. The world-wide to  10 ml  with  distilled water containing 1% nitric acid.
contamination of milk with pollutants and undesirable The samples were then removed from the ice box and were
substances via animal feeds include toxic metals, oven dried at 110°C. After oven drying samples of milk
mycotoxins,  dioxins  and  other  pollutants  are were ground into a fine powder and were then acid
considered  to be of great and important concern to public digested using concentrated nitric acid. After acid
health due to their harmful effects on human and animal digestion  each  sample  was  diluted up to the volume of
life [7]. 25 ml using distilled water.

Free-living animals are good and important indicators
of the environmental pollution with toxic metals. Cattle Sample Analysis: All the milk samples were subjected to
and other domestic animals including sheep reared freely elementary analysis using atomic absorption
on pasture are also important indicators of the spectrophotometer (Perkin Elmer atomic absorption
environmental pollution. High concentrations of toxic spectrophotometer). The samples were analyzed for four
metals in the body of cattle result in low fitness of cattle heavy metals including Iron, Chromium, Nickel and
and problems of reproduction as well as decline of Copper. The instrument setting and operational
immunity and occurrence of cancerous and teratogenic conditions were done in accordance with the
diseases [8]. The aim was therefore necessary to carry out manufacturers’ specifications.
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RESULTS AND DISCUSSION of copper and its compounds contribute towards

Nickel: There is substantial proof that nickel is essential copper has been identified to be correlated to many
to animals and perhaps it may have an important function diseases [11]. Mean concentration of copper recorded in
in the human body although the particular and specified the milk samples of buffalo, cattle, goat, sheep and camel
biochemical functions of nickel in higher animals have not are given in Tables 2, 3, 4, 5 and 6. Mean concentration of
yet been defined. For this reason, this element has still not copper recorded in the milk samples of human are given in
been accepted as essential metal [9]. Concentrations of Table 1. In the milk of buffalo (Table 2) collected from
nickel in the milk samples of different types of animals are Karak, Lucky marwat and Lachi mean concentrations of
shown in the Table 2, 3, 4, 5, 6 and also in the Figure 2, 3, copper were almost the same while, in the milk of cow
4, 5, 6. Mean concentrations of nickel in the milk of human (Table 3) mean concentration of copper collected from
0.155±0.008, 0.094±0.0200.152±0.024,and buffalo (Table 2) Karak (0.578±0.016) was greater than those cow milk
collected from Karak, Lucky marwat and Lachi were samples which were collected from Bannu (0.388±0.008),
0.210±0.012, 0.230±0.003 and 0.220±0.015 respectively Lachi (0.373±0.001) and Lucky marwat (0.377±0.000). In all
which are almost similar concentrations. Concentration of the milk samples of goat (Table 4) collected from Bannu,
nickel in the milk samples of cow (Table 3) collected from Karak, Lucky marwat and Lachi mean concentration of
Bannu (0.223±0.009) and Lucky marwat (0.203±0.007) were copper was same. Similarly in the milk of sheep (Table 5)
greater than those which were collected from Lachi collected from Karak, Lachi and Lucky marwat mean
(0.127±0.008) and Karak (0.169±0.007). In the milk of goat concentration of copper was same. In the milk of camel
(Table 4) collected from Lucky marwat mean concentration (Table 6) mean concentration of copper was 0.386±0.002.
of nickel (0.127±0.009) was recorded more than those milk In all the milk samples of different animals. concentration
samples of goat collected from Karak, Lachi and Bannu of copper recorded was above the maximum residual limit
(0.072±0.006, 0.094±0.006 and 0.053±0.013, respectively). which according to WHO and Joint Expert Committee on
In the milk samples of sheep (Table 5) one which was Food and Agriculture is 0.01mg/l [10]. Mean
collected from the brown sheep of Lucky marwat had more concentration of copper recorded in the milk of human
concentration of nickel (0.232±0.009) than those which collected from Karak, Lucky marwat and Lachi are more
were collected from the white sheep of Karak (0.144±0.011) than legal limits.
and black sheep of Lachi (0.192±0.007). The mean
concentration  of  nickel recorded in the milk of camel Iron: Mean concentrations of iron recorded in the milk
(Table  6)  collected from the hilly areas was 0.169±0.002. samples of different animals are given Mean
In almost all the samples of milk collected from the cattle concentrations of iron in the milk of human are shown in
of different areas of Khyber Pakhtunkhwa, the the Table 1 and Figure 1. In the milk of buffalo (Table 2)
concentration of nickel was recorded above the maximum collected from Lucky marwat and Lachi mean
residual limit which according to Joint Expert Committee concentrations of iron (0.222±0.005 and 0.241±0.003,
on Food and Agricultureand World Health Organization respectively)  were more than that one which was
which is 0.01mg/l [10]. This indicates cattle milk of the collected from Karak (0.114±0.012). In the milk sample of
mentioned areas is polluted with metals and reflects poor cow (Table 3) collected from Karak mean concentration of
milk quality. Mean concentrations of nickel in the milk of iron was recorded less than those samples which were
human collected from Karak, Lucky marwat and Lachi are collected from Bannu, Lachi and Lucky marwat. In the milk
shown in Table 1 Mean concentrations of nickel recorded of goat (Table 4) collected from Lucky marwat mean
in the milk of human were 0.155±0.008 and 0.152±0.024 concentration of iron was recorded more than the goat
showing higher concentration of nickel in the milk milk samples collected from Bannu, Lachi and Karak while
collected from Karak and Lachi than in lucky marwat in all the milk samples of sheep (Table 5), the mean iron
(0.094±0.020). In all the milk samples of human the concentration was recorded. In the milk sample of camel
concentration of nickel was recorded above the legal (Table 6) mean concentration of iron recorded was
limits. 0.341±0.009. The legally accepted value of iron in milk is

Copper: Copper has been greatly known in the whole concentration was recorded below the legal concentration
world as a good source of biological significance in milk of  iron except the milk sample of goat collected from
whereby excess copper contents in milk contribute Karak (0.509±0.006) which is comparable with legal
towards fast lipid oxidation. Milk contains a large amount concentration.

acceleration of many diseases. Recently the action of

0.5mg/l [12]. In almost all the milk samples, iron



Global Veterinaria, 14 (5): 761-767, 2015

764

Table 1: Mean concentrations of heavy metals in the milk of human
Mean concentration of Mean concentration of Mean concentration of Mean concentration of

Human milk samples nickel in mg/kg ±S.D Iron in mg/kg ±S.D Copper in mg/kg ±S.D Chromium in mg/kg ±S.D
Karak 0.155±0.008 0.022±0.001 0.387±0.001 0.109±0.000
Lucky Marwat 0.094±0.020 0.048±0.005 0.394±0.001 0.489±0.000
Lachi 0.152±0.024 0.041±0.004 0.460±0.000 N.D

Table 2: Mean concentrations of heavy metals in the milk of buffalo
Mean concentration of Mean concentration of Mean concentration of Mean concentration of

Buffalo milk samples nickel in mg/kg ±S.D Iron in mg/kg ±S.D Copper in mg/kg ±S.D Chromium in mg/kg ±S.D
Karak 0.210±0.012 0.114±0.012 0.375±0.001 0.066±0.000
Lucky Marwat 0.230±0.003 0.222±0.005 0.383±0.000 0.563±0.000
Lachi 0.220±0.015 0.241±0.003 0.385±0.000 N.D

Table 3: Mean concentrations of heavy metals in the milk of cow
Mean concentration of Mean concentration of Mean concentration of Mean concentration of

Cow milk samples nickel in mg/kg ±S.D Iron in mg/kg ±S.D Copper in mg/kg ±S.D Chromium in mg/kg ±S.D
Bannu 0.223±0.009 0.241±0.004 0.388±0.008 N.D
Lachi 0.127±0.008 0.236±0.004 0.373±0.001 0.071±0.000
Karak 0.169±0.007 0.095±0.003 0.578±0.016 0.172±0.000
Lucky Marwat 0.203±0.007 0.126±0.004 0.377±0.000 0.095±0.000

Table 4: Mean concentrations of heavy metals in the milk of goat
Mean concentration of Mean concentration of Mean concentration of Mean concentration of

Goat milk samples nickel in mg/kg ±S.D Iron in mg/kg ±S.D Copper in mg/kg ±S.D Chromium in mg/kg ±S.D
Karak 0.072±0.006 0.424±0.004 0.395±0.003 0.082±0.000
Lachi 0.094±0.006 0.391±0.004 0.394±0.001 0.017±0.000
Lucky Marwat 0.127±0.009 0.509±0.006 0.410±0.001 N.D
Bannu 0.053±0.013 0.429±0.043 0.403±0.024 0.024±0.000

Table 5: Mean concentrations of heavy metals in the milk of sheep
Mean concentration of Mean concentration of Mean concentration of

Sheep milk samples Color of sheep nickel in mg/kg ±S.D Iron in mg/kg ±S.D Copper in mg/kg ±S.D
Karak White sheep 0.144±0.011 0.197±0.006 0.388±0.001
Lachi Black sheep 0.192±0.007 0.284±0.002 0.390±0.000
Lucky Marwat Brown sheep 0.232±0.009 0.238±0.004 0.387±0.001

Table 6: Mean concentrations of heavy metals in the milk of camel
Mean concentration of Mean concentration of Mean concentration of Mean concentration of

Camel milk samples nickel in mg/kg ±S.D Iron in mg/kg ±S.D Copper in mg/kg ±S.D Chromium in mg/kg ±S.D
Hilly areas 0.169±0.002 0.341±0.009 0.386±0.002 0.081±0.000

Fig. 1: Mean concentrations of heavy metals in human milk
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Fig. 2: Mean concentrations of heavy metals in Buffalo milk

Fig. 3: Mean concentrations of heavy metals in the milk of cow

Fig. 4: Mean concentrations of heavy metals in the milk of Goat
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Fig. 5: Mean concentrations of heavy metals in the milk of sheep

Fig. 6: Mean concentration of heavy metals in the milk of camel

Chromium: Trivalent chromium (Cr  is an essential and Present study was conducted in order to analyze3+)

important  mineral  and is identified as co-factor of heavy metals in the milk of farm animals and human
chromodulin, which is the known as insulin-resistance beings collected  from  different  areas  of KPK Pakistan.
factor and plays a significant role in some physiological A total of 18 milk samples were collected from farm
functions of animals and human beings. Otherwise animals and humans and were analyzed for iron,
hexavalent chromium (Cr  is toxic and poisonous, chromium, copper and nickel. Most of the milk samples6+)

particularly  because  it  causes  oxidative  DNA damage. were found to be enriched with toxic metals and this is in
In the milk samples of farm animals mean concentrations an agreement with the study of Abdulkhaliq et al. [14]
of chromium are given in Tables 2, 3, 4, 5 and 6 while in who reported concentrations of heavy metals in the milk
the milk of human mean concentration of chromium is of cattle and hen’s eggs from the West Bank, Palestine.
given in Table 1. There is no data available for the Nickel was recorded above the permissible level in
maximum limit of chromium in milk [13]. However, mean almost all the milk samples which represents nickel toxicity
concentrations of chromium in the milk of sheep (Table 5) of milk of Khyber Pakthinkhwa. Similarly copper was also
collected from Karak, Lachi and Lucky marwat and also in recorded above its permissible limit. Iron was recorded
the milk of human (Table 1) and buffalo (Table 2) collected below its legal range. This reflects poor milk quality of
from Lucky marwat were recorded more than those cattle and gives information about the contamination of
recorded by Póti et al. [13]. water, plants and fodder of Khyber Pakthunkhwa.
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CONCLUSION 7. Seyed, M., Derakhshesh and R. Ebrahim, 2012.

In the milk samples of farm animals (Cow, Buffalo, Different Regions of Iran by Flameless Atomic
Goat, Sheep and Camel ) collected from different areas of Absorption Spectrometry. Am.-Eurasian J. Toxicol.
Khyber Pakhtunkhwa concentration of nickel, copper and Sci., 4(1): 16-19.
chromium were recorded higher which is an indication of 8. Khan, Z.I., A. Kafeel, B. Alireza, K.M. Muhammad
poor milk quality of these areas and gives an idea about and S. Muhammad, 2013. Evaluation of Lead
the toxic metal content of water and plants of these areas. Concentration in Pasture and Milk: A Possible Risk
Human milk was also recorded to be polluted with toxic for Livestock and Public Health. Pakistan J. Zool.,
metals which can have fatal effects on the infants of areas 45(1): 79-84.
of Khyber Pakhtunkhwa. 9. Manuel, A.A., J.S. Pedro, M. Rafael and Z. Gonzalo,
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