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Abstract 

Nowadays, lot of food products are manufactured in industrial settings. Milk is among the most 

important and widely recognized thing that may be addressed. The most major pollutants, known 

as heavy metals, affect the composition of dairy and milk products. The current study estimates the 

effects of selected heavy metals on human health as well as their concentration ranges in cattle 

(Buffalo, Cow) milk, with a focus on heavy metals in milk procedures and regulatory limits. The 

collected data was analyzed in statistical software package SPSS. In order to check the significant 

differences among the samples LSD test was applied along with one-way ANOVA. According to 

the localities the most contaminate samples were listed from the Ring Road (0.8945) as compared 

to others (p<0.05) whereas, the minimum contamination was recorded in the milk samples 

collected from Sadar Bazar (0.2796). Concentration of selected metals in all samples exceeded the 

maximum permissible limit established by codex standard. The values of zinc were significant 

(P<0.05). Hazard to target When the quotient number is larger than 1, it suggests that there are 

certain health hazards related with consumption of milk. 
 

Keywords: Milk, Peshawar, Heavy metal contamination, Health risk Assessment. 

Introduction 

Milk is the fluid released by mammary glands in animals, including humans. Several important 

minerals, such as calcium, protein, and vitamin D, are abundant in milk. Many consider it to be an 

essential component of a balanced diet. Cows, sheep, camels, goats, and many more animals are 

among the sources of milk and milk products. Soy, almond, flax, coconut, and hemp milk are 

among the milk substitutes (Ware Megan, 2019). 

Heavy metals are compounds that can affect human wellbeing and unsafe for human health. For 

the most part, people are uncovered to these metals by ingestion (drinking or eating) or inward 

breath (Sabine martin et al., 2009). The commonly known carcinogens are recognized and there is 

constant exposure to heavy metals which leads to health hazards. (Manavi Yadav et al., 2019). 

The heavy metals can be comprehensively characterized into two classifications: 

Essential and non-essential heavy metals. 
 

 

 

 

•copper, iron, magnesium

•zinc, nickel
Essential HM's

•arsenic, cadmium, lead, 

•mercury, chromium

Non-Essentail 

HM's
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Table no 1.  Maximum Permissible level (MPL) in mg/kg 

Metals MPL mg/kg Reference 

Copper (Cu) 0.05-0.5 FAO/WHO (2000) 

Iron (Fe) 0.01 FAO (1982) 

Lead (Pb) 0.1 FAO (1983) 

Cadmium (Cd) 0.5 FAO (1983) 

Mercury (Hg) 0.1 FAO (1983) 

Zinc (Zn)  0.3-1.0 FAO (1982) 

Chromium (Cr) 0.05 Codex Alimentarius 
Commission, 1994 

 

The Fundamental risks to human wellbeing from heavy metals are connected to exposure to Pb, 

As and Cd which have been intensively researched and their impacts on human wellbeing routinely 

recognized by global agencies like the World Health Organization (WHO). Although the negative 

health consequences of heavy metals have been recognized for a long time, exposure to heavy 

metals persists and is even growing in certain locations (Lars Jarup 2003).  

Milk and dairy products can include chemical hazards and pollutants. Lead and Cadmium 

accumulates in drain and dairy products are of particular worry since they are commonly consumed 

by newborns and babies (Ghosia Lutfullah et al., 2014).  

 Health hazards associated with HM’s 

 

Risk Assessment 

Estimated daily intake (EDI) of heavy metals and trace elements 

The daily intake of metals is influenced by both the amount of metal present in the diet and how 

much food is eaten each day. The human's body weight can also affect how well they tolerate 

pollutants. The equation below was used to calculate the metals' EDI. 

𝐸𝐷𝐼 = (Cmetal × Wfood) ⁄ BW 

Alzhimer's Disease

Parkinson's Disease

muscoskeletal Diseases

Stomach Diseases 

Skin Problems

Osteoporosis

ovarian Cancer

Lung Cancer

Renal Disfunction

Hepatic Necrosis

Cardiac Failure

Reducing Thyroid Harmone

Degenerative Neurological 
Condition

Heavy Metals

Toxicity
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Where W food stands for the average daily calorie intake, BW stands for body weight, and Cmetal 

(mg/kg, on fresh weight basis) indicates the number of heavy metals contained in contaminated 

foods. 200 mL of milk was determined to be the typical daily intake for an adult (60 kg BW). (FAO 

(2009) and M.A.M. Al-Ashmawy (2011). The daily intake of trace elements (mg/day) was compared 

with the recommended permissible limits established by the World Health Organization and Codex 

Alimentarius.  

Target Hazard Quotient (THQ) 

The THQ for the local inhabitants through the consumption of contaminated milk and dairy products 

were assessed based on the food chain and the reference oral dose (RFD) for each metal. The 

THQ<1 means that the exposed population is assumed to be safe. (N. Bilandzic et al., 2011). 

𝑇𝐻𝑄 =  
𝐸𝐷𝐼 (

𝑚𝑔

𝑘𝑔
− 𝑑𝑎𝑦)

𝑅𝐹𝐷 (
𝑚𝑔

𝑘𝑔
− 𝑑𝑎𝑦)

 

                               Reference doses of heavy metal (RFD) 

Metal RFD (mg/kg/day) 

Lead (Pb) 0.0035 

Cadmium (cd) 0.0010 

Chromium (Cr) 0.0003 

Zinc (Zn) 0.03 
 

Comparison of estimated daily intake (EDI) of metal with the tolerable daily intake (TDI) via 

consumption of milk 

Food Elements 

Pb Cd Cr Zn 

Buffalo milk 0.04 0.23 0.026 8.81 

Cow milk 0.05 0.203 0.023 23.2 

Total EDI 0.09 0.433 0.049 32.0 

TDI 0.02 0.05 0.05 1.0 

THQ 2.5 4.3 1.6 10.6 
 

To appraise the health risk associated with heavy metal contamination of buffalo and cow milk 

samples, EDI has been compared with the TDI. The world health organization (WHO) and codex 

Alimentarius established the permissible intakes for all human groups. The EDI of Pb was 

calculated as 0.09>0.02 TDI, which assess the THQ 2.5>1 RFD. The EDI of Cd, Cr and Zn were 

calculated as 0.43>0.05, 0.049>0.05 and 32.0>1.0 interpreting the THQ 4.3, 1.6 and 10.6 which 

were > 1.  

Health risks associated with the detected heavy metals 

 a. Lead (Pb) 

The mean and standard deviation of lead were unlike crossways in the universe. The highest 

values of Pb were found in Ma2, Mb6, Me2, Me6, Mc1 and Mc7 milk samples. The mean and 

standard deviation of Pb were in sequence detected as 0.016 ±0.041>0.012 

±0.056>0.012±0.052>0.011±0.054>0.009±0.096>0.007±0.053. Lead is a powerful neurotoxin that 
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may disrupt the neurological system, cause reproductive issues, and even cause renal failure, 

especially in young children. Lead does not degrade in the environment. Particularly susceptible to 

gastrointestinal discomfort, constipation, the inability to have children, a headache, irritation, 

memory issues, and tingling in the hands and feet, hearing loss and a range of behavioral issues 

(Miller GT., 2009 & Whitney EN., 2005). 

b. Cadmium (Cd)  

The highest mean concentration and standard deviation of Cd heavy metal in Ma1, Ma3, Ma4, 

Ma5, ma7, Mb5, Mc8, and Me7 milk samples were observed during this research were in sequence 

detected as 

0.069±0.0090>0.061±0.0038>0.064±0.0060>0.057±0.0014>0.052±0.0041>0.051±0.010>0.045±0.

021>0.043±0.0013. When the Cadmium levels are above from the permissible limits, can cause 

Hepatic and Renal brokenness and Testicular harm (Atikpo et al., 2021). 

 

 

 

 

 

 

 

 

 
 
 

 

Figure 1. Estimation of mean concentration of Cadmium (Cd) in buffalo and cow milk samples from 
various urban areas of Peshawar. 
The graph given in figure 1 inferred that the concentration of cadmium is higher in a buffalo milk as 
compared to cow milk. The overall highest mean concentration of Cd is observed in the milk 
samples (0.039) which is above the detection limit (0.01-0.05 ppm) prescribed by the World Health 
Organization (WHO). 

 

 

 

 

 

 

 

 

 

Figure 2. Estimation of mean concentration of Chromium (Cr) in buffalo and cow milk samples 

from various urban areas of Peshawar. 

https://scholar.google.com.pk/citations?user=UOw-8H4AAAAJ&hl=en&oi=sra
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The graph given in figure 2 indicated that the concentration of chromium (Cr) is higher in a buffalo 

milk as compared to cow milk. The overall highest mean concentration of Cr is observed in the milk 

samples (0.049) which is above the detection limit (0.05 ppm) prescribed by the World Health 

Organization (WHO).\ 

Conclusion 

The research carried out on an analysis of selected heavy metals contamination in cattle milk and 

their risk assessment on human health in district Peshawar. Consuming milk of different locations 

can lead to health hazards due to the unwanted contaminants presents around them. The results 

obtained after the experimentations were compared with the standard values set by WHO and 

Codex Alimentarius. The recorded data shows that the contamination ranges were above from the 

permissible limits set by WHO. 

References 

A.H. Havelaar, M.D. Kirk, P.R. Torgerson, H.J. Gibb, T. Hald, R.J. Lake, N. Praet, D.C. Bellinger, N
.R. deSilva, N. Gargouri, N. Speybroeck, A. Cawthorne, C. Mathers, C. Stein, F.J. Angulo, 
B. Devleesschauwer (2015). World Health Organization global estimates and regional 
comparisons of the burden of foodborne disease in 2010.  PLOS medicine journal, 12(12): 
e 1001923.  

 

Adegbola T. Adesogan, Geoffrey E. Dahl (2020). MILK Symposium Introduction: Dairy production 
in developing countries. Journal of Dairy Science, 103: P 9677-9680. 

Arafa M. S. Meshref1, Walaa A. Moselhy & Nour El-Houda Y. Hassan (2014). Heavy metals and 

trace elements levels in milk and milk products. Journal of Food Measurement and 

Characterization, 8: P 381-388. 

Bernard, A. (2008). Cadmium & its adverse effects on human health. Indian Journal of Medical 
Research, 128(4): P 557-564. 

Chang X, Mowat DN (1992). Supplemental chromium for stressed and growing feeder calves. 
Journal of Animal Science, 70(2): P 559-65. 

Christos T. Chasapis, Panagoula-Stamatina A. Ntoupa, Chara A. Spiliopoulou & Maria E. 

Stefanidou (2020). Recent aspects of the effects of zinc on human health. Archives of 

Toxicology, 94: p 1443–1460. 

FAO (Food and Agriculture Organization) (2009) Food balance sheet, 
www.faostat3.fao.org/faostat-gateway/go/to/download/FB/E. 

Hassan Temiz and Arzu soylu (2012). Heavy metal concentrations in raw milk collected from 
different regions of Samsun, Turkey. International journal of dairy technology, 65(4): p 516-
21.  

Irum Perveen, Muhammad Asam Raza ,Shama Sehar, Iffat Naz, Brian Young & Safia Ahmed 
(2017). Heavy metal contamination in water, soil, and milk of the industrial area adjacent to 
Swan River, Islamabad, Pakistan. An International journal, 23(7): P 1564-1572. 

https://www.sciencedirect.com/science/article/pii/S002203022030775X
https://www.sciencedirect.com/science/article/pii/S002203022030775X
https://link.springer.com/article/10.1007/s11694-014-9203-6#auth-Arafa_M__S_-Meshref
https://link.springer.com/article/10.1007/s11694-014-9203-6#auth-Arafa_M__S_-Meshref
https://link.springer.com/article/10.1007/s11694-014-9203-6#auth-Walaa_A_-Moselhy
https://link.springer.com/article/10.1007/s11694-014-9203-6#auth-Nour_El_Houda_Y_-Hassan
https://link.springer.com/journal/11694
https://link.springer.com/journal/11694
https://journals.lww.com/ijmr/toc/2008/28040
https://link.springer.com/article/10.1007/s00204-020-02702-9#auth-Christos_T_-Chasapis-Aff1-Aff2
https://link.springer.com/article/10.1007/s00204-020-02702-9#auth-Panagoula_Stamatina_A_-Ntoupa-Aff3
https://link.springer.com/article/10.1007/s00204-020-02702-9#auth-Chara_A_-Spiliopoulou-Aff3
https://link.springer.com/article/10.1007/s00204-020-02702-9#auth-Maria_E_-Stefanidou-Aff3
https://link.springer.com/article/10.1007/s00204-020-02702-9#auth-Maria_E_-Stefanidou-Aff3
https://link.springer.com/journal/204
https://link.springer.com/journal/204
https://www.tandfonline.com/author/Perveen%2C+Irum
https://www.tandfonline.com/author/Raza%2C+Muhammad+Asam
https://www.tandfonline.com/author/Sehar%2C+Shama
https://www.tandfonline.com/author/Naz%2C+Iffat
https://www.tandfonline.com/author/Young%2C+Brian
https://www.tandfonline.com/author/Ahmed%2C+Safia


Original Article     Pakistan Journal of Society, Education and Language (PJSEL)    

 

493 

 

 PJSEL Vol 10 (1) DECEMBER 2023: ISSN 2521-8123 (Print) 2523-1227 (Online)  

 

Jagdish Gopal Paithankar, Sanjay Saini, Shiwangi Dwivedi, Anurag Sharma, Deba pratim 
Kar Chowdhuri (2021). Heavy metal associated health hazards: An interplay of oxidative 
stress and signal transduction. Chemosphere, 26(2): P 128-350. 

J. M. Llobet, G. Falcó, C. Casas, A. Teixidó and J. L. Domingo (2003). Concentrations of Arsenic, 
Cadmium, Mercury, and Lead in Common Foods and Estimated Daily Intake by Children, 
Adolescents, Adults, and seniors of Catalonia, Spain. Journal of agriculture and food 
chemistry, 51(3): P 838-842. 

Lars Järup (2003).  Hazards of heavy metal contamination. British Medical Bulletin, 68(1): P 167-

182. 

L. A. Saryan and M. Reedy. Journal of analytical toxicology, 12, 162 (1982). Saryan LA, Reedy M. 
(1988). Chromium determinations in a case of chromic acid ingestion. Journal of 
analytical toxicology, 12(3): P162-421. 

M.A.M. Al-Ashmawy (2011). Prevalence and public health significance of aluminum residues in 
milk and some dairy products. Journal of Food Sci, 76(3): P T73-T76. 

Manju Singh, Suvartan Ranvir, Rajan Sharma, Kamal Gandhi and BimLesh Mann (2020). 
Assessment of contamination of milk and milk products with heavy metals. Dairy Chemistry 
Division, ICAR-National Dairy Research Institute, Karnal, India Rajan Sharma, Dairy 
Chemistry Division, ICAR-National Dairy Research Institute, Karnal. Indian Journal of dairy 
science, 72(6): 2020. 

Megan Ware, RDN, L.D. (2019). Health benefits and risks of consuming milk. Medically 
reviewed by Natalie Olsen. Journal of medical news today. www.medicalnewstoday.com 

Meshref A, Moselhy WA, Hassan NE (2014).  Heavy metals and trace elements levels in milk and 
milk products. Journal of food measurement and characterization, 8(4): P 381-810. 

Mohammed Abdulrazzaq Assi, Mohd Noor Mohd Hezmee, Abd Wahid Haron, Mohd Yusof Mohd 
Sabri, and Mohd Ali Rajion (2016). The detrimental effects of lead on human and animal 
health. Veterinary world journal, (6): P 660–671. 

Mohammad Rezaei, Hajar AkbariDastjerdi, Hassan Jafari, Ali Farahi, Arman Shahabi, Hossein 
Javdani, Hossein Teimoory, Mohammad Yahyaei, Ali Akbar Malekirad (2014). Assessment 
of dairy products consumed on the Arakmarket as determined by heavy metal residues. 
Journal of scientific research, 6(5): P 5-43105. 

Mohamed H. Abd El-Salam & Safinaz El-Shibiny (2011). A comprehensive review on the 
composition and properties of buffalo milk. Dairy Science & Technology, 9: P 663–699. 

N. B. Sarsembayeva, T. B. Abdigaliyeva, Z. A. Utepova, A. N. Biltebay, and S. Zh. Zhumagulova 
(2020). Heavy metal levels in milk and fermented milk products produced in the Almaty 
region, Kazakhstan. Journal of vet world, 13(4): P 609–613 

Nourishment, Encyclopedia Britannica, titles; nourishment (2022). 
https://en.wikipedia.org/wiki/Food.  

N.S. Duzgoren-Aydin, C.S.C. Wong, A. Aydin, Z. Song, M. You & X.D. Li Heavy Metal 
Contamination and Distribution in the Urban Environment of Guangzhou, SE China. 
Journal of Environmental Geochemistry and Health, 28: P 375–391. 

 

https://www.sciencedirect.com/journal/chemosphere/vol/262/suppl/C
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=J.+M.++Llobet
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=G.++Falc%C3%B3
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=C.++Casas
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=A.++Teixid%C3%B3
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=J.+L.++Domingo
javascript:;
https://pubmed.ncbi.nlm.nih.gov/?term=Assi%20MA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Hezmee%20MN%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Haron%20AW%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sabri%20MY%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sabri%20MY%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rajion%20MA%5BAuthor%5D
https://link.springer.com/article/10.1007/s13594-011-0029-2#auth-Mohamed_H_-Abd_El_Salam-Aff1
https://link.springer.com/article/10.1007/s13594-011-0029-2#auth-Safinaz-El_Shibiny-Aff1
https://link.springer.com/journal/13594
https://pubmed.ncbi.nlm.nih.gov/?term=Sarsembayeva%20NB%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Abdigaliyeva%20TB%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Utepova%20ZA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Biltebay%20AN%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zhumagulova%20SZ%5BAuthor%5D
https://en.wikipedia.org/wiki/Food
https://link.springer.com/article/10.1007/s10653-005-9036-7#auth-N_S_-Duzgoren_Aydin
https://link.springer.com/article/10.1007/s10653-005-9036-7#auth-C_S_C_-Wong
https://link.springer.com/article/10.1007/s10653-005-9036-7#auth-A_-Aydin
https://link.springer.com/article/10.1007/s10653-005-9036-7#auth-Z_-Song
https://link.springer.com/article/10.1007/s10653-005-9036-7#auth-M_-You
https://link.springer.com/article/10.1007/s10653-005-9036-7#auth-X_D_-Li
https://link.springer.com/journal/10653


Original Article     Pakistan Journal of Society, Education and Language (PJSEL)    

 

494 

 

 PJSEL Vol 10 (1) DECEMBER 2023: ISSN 2521-8123 (Print) 2523-1227 (Online)  

 

P. Zhuang, M.B. McBride, H. Xia, N. Li, Z. Li (2009). Health risk from heavy metals via 
consumption of food crops in the vicinity of Dabaoshanmine, south China. Journal of 
Sci. Total Environ, 407: P 1551-1561. 

Renata Pilarczyk1, Jerzy Wójcik1, Paweł Czerniak1,Piotr Sablik1, Bogumiła Pilarczyk2 & 
Agnieszka Tomza-Marciniak (2013).  Concentrations of toxic heavy metals and trace 
elements in raw milk of Simmental and Holstein-Friesian cows from organic farm. Journal 
of Environmental Monitoring and Assessment, 185: P 8383-8392. 

Sameeh A. Mansour (2014). Monitoring and Health Risk Assessment of Heavy Metal 
Contamination in Food. Journal of practical food safety: Contemporary issues and future 
Directions, 13: P 235-255. 

Soma Giri, Mukesh Kumar Mahato, Santanu Bhattacharjee, Abhay Kumar Singh (2020). 
Development of a new noncarcinogenic heavy metal pollution index for quality ranking of 
vegetable, rice, and milk. Journal of Ecological Indicators   113: P 106-214. 

 Sabine Martin (2009). Human Health Effects of Heavy Metals. Center for Hazardous Substance 
Research Kansas State University, 104 Ward Hall, Manhattan KS. Journal of 
Envoirnmental Science and Technology briefs for citizens, 15(5): P 532-6519. 

Sarmistha Sen Raychaudhuri, Apaala Basak (2021). Bioactive Natural Products. Studies in Natural 
Products Chemistry. Journal of science direct.com, 75: P 2-455. 

Tassew Belete, Ahmed Hussen, Vegi Maheswara Rao (2014). Determination of Concentrations of 
Selected Heavy Metals in Cow’s Milk: Borena Zone, Ethiopia. Department of Chemistry, 
Mizan-Tepi University, Tepi campus, Ethiopia  & Department of Chemistry, Dilla University, 
Dilla, Ethiopia. Journal of Health Science, 4(5): P 105-112. 

Tona GO, Adetunji VO, Ameen SA, Ibikunle AO (2013). Evaluation of lead and cadmium heavy 
metal residues in milk and milk products sold in Ogbomoso, Southwestern Nigeria. 
Pakistan Journal of Nutrition, 12(2): P 168. 

 Varsha Mudgal, Nidhi Madaan, Anurag Mudgal, R. B. Singh, Sanjay Mishra (2010). Effect of Toxic 
Metals on Human Health. Department of Biotechnology & Dean (Research), College of 
Engineering & Technology, IFTM Campus, Moradabad, India. The Open Nutraceuticals 
Journal, 3: P 94-99. 

Whitney EN, Rolfes SR. 92015). Understanding nutrition. Cengage Learning; 2015. 

Zafar Iqbal, Farhat Abbas, Muhammad Ibrahim,Tahir Imran Qureshi, Matin Gul & Abid Mahmood 
(2020). Human health risk assessment of heavy metals in raw milk of buffalo feeding at 
wastewater-irrigated agricultural farms in Pakistan. Environmental Science and Pollution 
Research, 27: P 29567-29579. 

Zheng Qi, Xi Gao, Yue Qi, Jinlong Li (2018). Spatial distribution of heavy metal contamination in 
mollisol dairy farm. Journal of Environmental Pollution, 263(B): P 114-621.  

 

 

https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Renata-Pilarczyk
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Renata-Pilarczyk
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Jerzy-W_jcik
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Jerzy-W_jcik
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Pawe_-Czerniak
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Pawe_-Czerniak
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Piotr-Sablik
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Piotr-Sablik
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Bogumi_a-Pilarczyk
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Bogumi_a-Pilarczyk
https://link.springer.com/article/10.1007/s10661-013-3180-9#auth-Agnieszka-Tomza_Marciniak
https://link.springer.com/journal/10661
https://www.sciencedirect.com/journal/ecological-indicators/vol/113/suppl/C
https://www.sciencedirect.com/science/article/pii/B9780128194874000069
https://www.sciencedirect.com/bookseries/studies-in-natural-products-chemistry
https://www.sciencedirect.com/bookseries/studies-in-natural-products-chemistry
https://www.sciencedirect.com/bookseries/studies-in-natural-products-chemistry/vol/75/suppl/C
https://benthamopen.com/TONUTRAJ/home/
https://benthamopen.com/TONUTRAJ/home/
https://link.springer.com/article/10.1007/s11356-020-09256-4#auth-Zafar-Iqbal
https://link.springer.com/article/10.1007/s11356-020-09256-4#auth-Farhat-Abbas
https://link.springer.com/article/10.1007/s11356-020-09256-4#auth-Muhammad-Ibrahim
https://link.springer.com/article/10.1007/s11356-020-09256-4#auth-Tahir_Imran-Qureshi
https://link.springer.com/article/10.1007/s11356-020-09256-4#auth-Matin-Gul
https://link.springer.com/article/10.1007/s11356-020-09256-4#auth-Abid-Mahmood
https://link.springer.com/journal/11356
https://link.springer.com/journal/11356
https://www.sciencedirect.com/journal/environmental-pollution
https://www.sciencedirect.com/journal/environmental-pollution/vol/263/part/PB

	Health Risks Linked to Heavy Metal Contamination in Buffalo and Cow Milk in Peshawar
	Arafa M. S. Meshref1, Walaa A. Moselhy & Nour El-Houda Y. Hassan (2014). Heavy metals and trace elements levels in milk and milk products. Journal of Food Measurement and Characterization, 8: P 381-388.
	Bernard, A. (2008). Cadmium & its adverse effects on human health. Indian Journal of Medical Research, 128(4): P 557-564.
	FAO (Food and Agriculture Organization) (2009) Food balance sheet, www.faostat3.fao.org/faostat-gateway/go/to/download/FB/E.
	Irum Perveen, Muhammad Asam Raza ,Shama Sehar, Iffat Naz, Brian Young & Safia Ahmed (2017). Heavy metal contamination in water, soil, and milk of the industrial area adjacent to Swan River, Islamabad, Pakistan. An International journal, 23(7): P 1564-...
	Mohammad Rezaei, Hajar AkbariDastjerdi, Hassan Jafari, Ali Farahi, Arman Shahabi, Hossein Javdani, Hossein Teimoory, Mohammad Yahyaei, Ali Akbar Malekirad (2014). Assessment of dairy products consumed on the Arakmarket as determined by heavy metal res...
	N.S. Duzgoren-Aydin, C.S.C. Wong, A. Aydin, Z. Song, M. You & X.D. Li Heavy Metal Contamination and Distribution in the Urban Environment of Guangzhou, SE China. Journal of Environmental Geochemistry and Health, 28: P 375–391.
	Renata Pilarczyk1, Jerzy Wójcik1, Paweł Czerniak1,Piotr Sablik1, Bogumiła Pilarczyk2 & Agnieszka Tomza-Marciniak (2013).  Concentrations of toxic heavy metals and trace elements in raw milk of Simmental and Holstein-Friesian cows from organic farm. Jo...
	Sameeh A. Mansour (2014). Monitoring and Health Risk Assessment of Heavy Metal Contamination in Food. Journal of practical food safety: Contemporary issues and future Directions, 13: P 235-255.
	Soma Giri, Mukesh Kumar Mahato, Santanu Bhattacharjee, Abhay Kumar Singh (2020). Development of a new noncarcinogenic heavy metal pollution index for quality ranking of vegetable, rice, and milk. Journal of Ecological Indicators   113: P 106-214.
	Sabine Martin (2009). Human Health Effects of Heavy Metals. Center for Hazardous Substance Research Kansas State University, 104 Ward Hall, Manhattan KS. Journal of Envoirnmental Science and Technology briefs for citizens, 15(5): P 532-6519.
	Tassew Belete, Ahmed Hussen, Vegi Maheswara Rao (2014). Determination of Concentrations of Selected Heavy Metals in Cow’s Milk: Borena Zone, Ethiopia. Department of Chemistry, Mizan-Tepi University, Tepi campus, Ethiopia  & Department of Chemistry, Di...
	Varsha Mudgal, Nidhi Madaan, Anurag Mudgal, R. B. Singh, Sanjay Mishra (2010). Effect of Toxic Metals on Human Health. Department of Biotechnology & Dean (Research), College of Engineering & Technology, IFTM Campus, Moradabad, India. The Open Nutrace...
	Zheng Qi, Xi Gao, Yue Qi, Jinlong Li (2018). Spatial distribution of heavy metal contamination in mollisol dairy farm. Journal of Environmental Pollution, 263(B): P 114-621.

