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Abstract. The objective of this study was to investigate the content of heavy metals (Arsenic, Lead, Chromium 
and Mercury) in raw milk of Tangshan. Samples were obtained directly from dairy farms in Tangshan City. A 
total of 55 raw milk samples were collected in 2012, a total of 150 raw milk samples and 150 in 2013 and 2014 
respectively. All the samples were analyzed by ICP-MS (Inductively Coupled Plasma Mass Spectrometry) 
method-based on China National Standard. In general, heavy metals (Arsenic, Lead, Chromium and Mercury) of 
raw milk in Tangshan were relatively safe for people’s health because none of those heavy metals (Arsenic, Lead, 
Chromium and Mercury) contents exceeded the Maximum Limit set by China. 

1 Introduction 
Raw milk is considered as an extremely nutritious food 
and rich in vitamin D, calcium, and protein, substances 
essential for construction of muscle, bone and other 
tissues[1, 2]. However, milk may contain lots of refractory 
substances, such as heavy metals(Arsenic, Lead, 
Chromium and Mercury), which can be potentially 
harmful to human health[2, 3]. 

Heavy metals tend to accumulate in the body, 
eventually to the extent of  being toxic to humans[4, 5]. 
Arsenic causes skin disorders, which is subject to 
abnormal keratinization[6,7]. Arsenic may also lead to skin 
pigmentation, nervous indigestion, progressively 
destroying metabolic system of body cells[8,9].The 
harmfulness of lead on children’s growth and intelligence 
behavior is especially serious. As is well known, Lead 
may damage the kidney, liver and reproductive system, 
basic cellular processes and brain function. Also lead 
may damage children's intelligence. Particularly the 
children’s brain may stop developing[10, 11] . 

Chromium is easily absorbed by the human 
body,which may promote cancer. Mercury causes 
nervous system disorder and poses a grave threat to 
human health[12,13]. Mercury is a potent neurotoxin that 
can harm a developing fetus. Studies performed in Raw 
Milk in Tangshan City, indicate that we should pay 
special attention to foodstuff and regularly monitor 
pollutants in food[ 5, 14]. 

2 Materials and methods  

2.1 Sampling procedures 

Samples were obtained directly from dairy farms in 
Fengnan, Guye, Liaoting, Fengrun districts  of Tangshan 
City[9]. There were 55, 150 and 150  raw milk samples 
collected in 2012, 2013, and 2014, respectively.  

Sampling collectors include sterile sample bottles and 
beakers, which had been cleaned with 75% alcohol and 
last remaining alcohol was burned[9, 14]. All the containers 
kept dry and sterile in the whole process[15]. Every sample 
was collected into three bottles. Two of them were used 
in the paralleled detection , and the third one would be 
preserved for three months just in case. After being well 
mixed and completely incorporated, 200 mL raw milk in 
each bottle was recollected from the top, middle, and 
bottom of its container, respectively[15]. Then 300 mL raw 
milk was removed and put into sterile sampling bottles, 
which was stored  at 4 °C during our three hours’ 
sampling trip[9,16]. The studies were performed as soon as 
we arrived at the laboratory. 

2.2 Chemicals 

The reagents and chemicals used were Merck (Darmstadt, 
Germany), which is analytical grade[9, 17]. Concentrated 
nitric acid (65%)was guarantee reagent producted by 
Merck (Darmstadt, Germany). De-ionized water was used 
during the whole experimental process. 
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2.3 Sample  analysis 

In this study, four heavy metals ( Arsenic, Lead, 
Chromium and Mercury) in the collected raw milk were 
studied  by ICP-MS in order to evaluate its quality[17]. 
Tables respectively show the amount of Lead, Arsenic, 
Chromium and Mercury in milk sample at different 
concentrations. 

Table 1. Level of  Lead in raw milk in 2012, 2013, 2014. 

Year Sample 
size 

Undetected 
no.(%) 

Maxim
um 

(mg/kg) 

Mean 
(mg/kg) 

Maximum 
(mg/kg) 
Set by 
China 

2012 55 1(1.82) 0.048 0.023 0.05 

 2013 60 2(3.00) 0.040 0.019 

2014 133 46(34.5) 0.037 0.012  

Table 2. Level of  Arsenic in raw milk in 2014. 

Year Sample
size

Undetected 
no.(%)

Maximum
(mg/kg)

Mean
(mg/kg)

Maximum
(mg/kg)
Set by 
China

2014 133 91(68.4) 0.031 0.017 0.05

Table 3. Level of Chromium in raw milk in 2013, 2014. 

Year Sample 
size 

Undetected 
no.(%) 

Maxim
um 

(mg/kg) 

Mean 
(mg/kg) 

Maximum 
(mg/kg) 
Set by 
China 

2013 150 2(1.33) 0.116 0.035 0.3

2014 133 16(12.0) 0.100 0.024

Table 4. Level of Mercury in raw milk in 2013, 2014 

Year Sample 
size 

Undetected 
no.(%) 

Maxim
um 

(mg/kg) 

Mean 
(mg/kg) 

Maximum 
(mg/kg) 
Set by 
China 

2013 150 0 0.008 0.004 0.01

2014 133 0 0.009 0.003

2.4 Results and Discussion

2.4.1  Analysis of : Lead 

1.82% of the raw milk didn’t contain lead in 2012. In 
2013, 97% of the raw milk was not  contained lead. In 
2014, 65.5% of the raw milk was not  contained lead. 
Among the three years, the maximum content was 0.048 
mg kg-1in 2012, and the Minimum content was 0.0047 
mg·kg-1in 2014. Can be seen from above (Table 1), none 
of  Lead content exceeded the Maximum Limit set by 
China. The mean content was reducing, and the 
conclusion may be drawn the concentrations of lead in 
raw milk are lower, with an reducing trend every year. 

2.4.2 Analysis of : Arsenic

As shown in table 2, 91% of the raw milk didn’t contain 
Arsenic in 2014. The maximum concentration was 0.031 
mg•kg-1, and the Minimum was 0.0018 mg•kg-1. Table 2 
displays that none of  Arsenic contents exceeded the 
Maximum Limit set by China. To investigate the latter, 
we would keep monitoring the parameter regularly and 
guide ours work.

2.4.3  Analysis of : Chromium 

It can be seen from Table3 , 1.33% of the raw milk was 
not  contained Chromium in 2013 and 16% of the raw 
milk was not  contained Chromium in 2014. In the two 
years, the maximum content was 0.116 mg•kg-1in 2013, 
and the Minimum content was 0.0012 mg•kg-1in 2014. 
None of  Chromium content exceeded the Maximum 
Limit set by China. Significantly, the content of 
Chromium in 2014 is lower than the content of 
Chromium  in 2013. 

2.4.4 Analysis of : Mercury 

The figures in Table 4 indicated 9% of the raw milk was 
not contained Mercury in 2013 and all the raw milk was 
contained Mercury in 2014. In the two years, the 
maximum content was 0.009 mg•kg-1in 2014, and the 
Minimum content was 0.001 mg•kg-1in 2013 and 2014. 
None of  Lead content exceeded the Maximum Limit set 
by China. We should strengthen the work of  testing the 
residual mercury.

3 Conclusion 
From what has been mentioned above,  we may draw the 
conclusion that levels of Chromium in milk is higher, 
followed by levels of Arsenic, lead, and Mercury. None 
of heavy metals (Lead, Arsenic, Chromium and Mercury) 
content exceeded the Maximum Limit set by China[9]. 
The mean content was reducing, and the conclusion may 
be drawn the concentrations of lead in raw milk are lower, 
with an reducing trend year to year. Because of the high 
detection rates in raw milk, we should strengthen the 
work of  testing the residual of the heavy metals (Lead, 
Arsenic, Chromium and Mercury),and control measures 
need to be strictly enforced in order to keep these heavy 
metals in a safe level and ensure that the milk is safe for 
people to drink[18-19]. 

Thanks to all the colleagues who contributed to the 
success of this work. 
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