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Abstract- Milk is called the balanced nutrient food in the 

human diet. Micronutrients and macronutrients were found 

abundantly in milk, but contamination of heavy metals can occur 

in milk and milk products. The present investigation was carried 

out to determine concentrations of lead, chromium and nickel in 

raw fresh milk, market pasteurized milk and powdered milk of 

different brands. A total of 80 raw milk samples of cows from the 

household lactating cows in Chittagong, Narayanganj and 

Dhaka, 36 powdered milk samples and 36 market milk samples 

from Chittagong were taken for analysis. Lead (Pb), Chromium 

(Cr) and Nickel (Ni) concentration in raw fresh milk was found 

0.17 mg/L, 0.04 mg/L and 0.15mg/L respectively. Where in brand 

market pasteurized milk the concentrations of Lead (Pb), 

Chromium (Cr) and Nickel (Ni) were 0.02 mg/L, 0.11 mg/L and 

0.17 mg/L respectively. In powder milk of different brand 

samples the concentrations of Lead (Pb), Chromium (Cr) and 

Nickel (Ni) were 0.18 mg/L, 0.11 mg/L and 0.17 mg/L 

respectively. A comparison of level of those three heavy metals 

was done with different locations of Bangladesh and among 

different brands. The levels of those three heavy metals within 

most of the samples were found within permitted range of 

different approved authorities. But in some samples those limit 

exceeded the limits which can cause health risk to humans. The 

way of their entry to the human food chain is through the 

contaminated milk and powder milk due to the presence of 

industries and highway roads near the dairy farms, animal feeds 

contaminated with heavy metals and processing steps. 

Index Terms— Heavy Metals, Milk, Contamination, AAS. 

I. INTRODUCTION 

1.1 General 

Milk and milk products are major constituents of the daily diet in 

Bangladesh as well as whole world. Those are used as food for 

supplement, food for treatment for vulnerable groups such as 

infants, school age children and old age people through 

nutritional program. Varieties of milk products are being 

prepared from milk in dairy enterprises and households everyday 

throughout the world including Bangladesh. Milk is the abundant 

sources of calcium, vitamin D, riboflavin, and phosphorus. 

Protein, potassium, vitamin A, vitamin B-12 and niacin are also 

found in good amounts. Heavy metal contamination in milk and 

other edible tissues is a matter of great concern for food safety 

and human health. Milk and milk products contaminated with 

heavy metals such as zinc, lead, cadmium, selenium, sulphur, 

iodine and possibly even more dangerous arsenic and cyanide 

(Belete, 2014). These metals are toxic in nature and even at 

relatively low concentrations can cause adverse effects for human 

health (Mahaffey, 1977). Heavy metal contamination in milk has 

been reported from different region in various studies (Gregorio 

and Siracusano, 1976). However, results vary according to the 

geographic distribution and difference in sampling methods and 

analytical techniques. Several international studies have also 

reported high levels of cadmium lead and zinc residues in milk 

(Alais, 2000). Many researchers have reported the instances of 

contamination of heavy metals in milk and milk products during 

processing. While the feeding of cattle on the contaminated feed 

and rearing of livestock in proximity to polluted surroundings 

were found to be responsible for heavy metal pollution in milk 

and milk products. The preceding lines reflect the sensitivity of 

threat being posed to general public health. This problem needs 

an immediate attention of health regulatory authorities and the 

researchers as well. There is an urgent need of local database or 

risk assessment studies in local food animals to assess the 

potential risk to humans from heavy metal residues because the 

Bangladesh have varying topographical and environmental 

conditions under which a considerable number of livestock are 

growing. Information is very limited on the concentration of Lead 

(Pb), Chromium (Cr) and Nickel (Ni) in farm produces non brand 

milk as well as different brand milk and powder milk of 

Bangladesh. However, very limited numbers of research works 

have been carried out in Bangladesh regarding heavy metals 

contamination in milk and powder milk. In this context present 

study was conducted to determine the status of heavy metals (Pb, 

Ni and Cr) in raw milk, market milk and powdered milk and to 

compare the concentrations of heavy metals (Pb, Ni and Cr)   in 

raw milk, market milk and powdered  milk. This study will help 

to determine the potential risks from the toxic effects of heavy 

metals and to make recommendations for future implementations 

by the local health regulatory authorities. 

 

1.2 Heavy Metals 

Heavy Metals are those elements which have density more 

than 5g/cm
3
, atomic weight 63.546 to 200.590 (Kennish, 1992) 

and a specific gravity greater than 4.0 (Connell and Miller, 1984). 

Although heavy metals remain in ground water and soil they tend 

to accumulate and are very toxic at certain levels. Living 

organisms normally require some of these heavy metals up to 

certain limits and in case excess accumulation occurs it will lead to 

severe detrimental effects (Kennish, 1992) in animal and human 

including mental confusion, memory loss, fatigue, immune 

dysfunction etc. Historically the accumulation of heavy metals is 

not a new experience. Heavy metals enter the milieu through air 

emanation from coal burning plants, smelters and other industrial 

amenities (Fernandes et al., 2000; Beavington et al., 2004; Khillare 

et al., 2004; Al-Masri et al., 2006). Other than civil, natural 

processes also play an important role in decaying heavy metals in 

the ground water e.g. naturally occurring geological deposits of 

arsenic in ground water (Sanyal and Nasar, 2002; Ghosh et al., 

2004). Once heavy metals are on the rampage to the environment, 

they remain for years to increase the chances of revelation to 

humans and livestock. Recent studies have shown that the modern 

products like cosmetics (Aslam et al., 1979; Hardy et al., 1998), 

mercury amalgam dental filling (Ellender et al., 1978; Chin et al., 

2008), paints (Bastarche, 2003) and ground water residues (Sanyal 

and Nasar, 2002; Ghosh et al., 2004) of certain chemicals lead to 

chronic exposure to these heavy metals. Foodstuffs grown on 

contaminated soil or irrigated with impure water accumulate metal 

contents and are a big source of heavy metals exposure to the 

animals and humans (Ward and Savage, 1994).  

 

1.3 Raw Fresh Milk 

Raw fresh milk is unpasteurized milk collected within 0-

2 hours after milking that means no heat treatment 

applied to the milk. 

 

1.4 Market Pasteurized Milk 
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Pasteurized Milk is the milk that goes under pasteurization. 

Pasteurization is a process that kills harmful bacteria by heating 

milk to a specific temperature for a set period of time. In 

Bangladesh, HTST pasteurization is used for milk to inhibit 

microorganism, inactivate self-decomposition and increase self-

life of milk. 

 

1.5 Milk Powder 

Powdered milk or dried milk is a manufactured dairy product 

made by evaporating milk to dryness. Different mechanical dryer 

are used for this purposes that preserve milk for longer.  

 

II. MATERIALS AND METHODS 

2.1 General 

The research work was carried out to determine contamination 

of raw fresh milk, market pasteurized milk and powdered milk by 

toxic heavy metals in Bangladesh. A cross-sectional study was 

conducted to determine the prevalence of heavy metals in raw 

milk from Dhaka, Narayanganj and Chittagong, powdered milk 

and  market milk from Chittagong, Bangladesh. Dhaka, 

Narayanganj and Chittagong district were purposively selected for 

collecting milk samples. The raw milk samples were collected 

from Dhaka, Narayanganj and Chittagong district. The market 

milk and powdered milk samples were collected from available 

grocery shops and sweetmeat shops (brands showroom) of 

Bangladesh. The study was conducted during the period of July 

2015 to December 2015. 

2.2 Sample selection 

A total of 80 raw milk samples of cows from the household 

lactating cows in Chittagong, Narayanganj and Dhaka, 36 

powdered milk samples and  36 market milk samples from 

Chittagong were the target population. Raw milk, Market milk (A, 

B, C, D, E, and F) and Brand powder milk samples (X, Y and Z) 

were collected from different market areas of Bangladesh. Raw 

milk samples were collected and stored in sterile vials (10 ml). 

Samples were immediately transferred to laboratory, Chittagong 

Veterinary and Animal Sciences University through ice box. 

Samples were stored temporarily in refrigerator before laboratory 

evaluation. However, samples without transport media were stored 

at 0-4
0
C for later laboratory evaluation. 

2.3 The Method of Processing of milk samples 

For the digestion of samples, approximately 10 mL of raw 

milk or 10gm of powder milk were digested with10ml of HNO3 

(65%) and 2ml of H2O2 (30%) in acid pre-washed Teflon vessels. 

After standing overnight, samples were digested using Microwave 

Lab Stations with 250W, 1min; 0W, 1min; 250W, 6min; 400W, 

5min; 600W, 5min. After sufficient cooling, samples were moved 

to Teflon vessels and diluted to 35ml with deionized water. Milk 

powder GBW 10017 was used as reference material Analytical 

blanks were prepared with each batch of digestion set. All samples 

were prepared in triplicate run. In brief, 10ml of 6.0 mole/L HCl 

was added to the digested samples. They were slowly heated until 

color fading. Finally, all samples were diluted to 35ml with 

deionized water (Li-Qiang et al. 2009). 

2.4 Detection and Estimation 

The amount of (Pb, Ni and Cr) heavy metal was measured by 

Atomic Absorption Spectrophotometer (AAS) Model: ZEE nit 

700P, Germany (Shahriar et al., 2014). All laboratory works were 

performed at Chittagong Veterinary and Animal Sciences 

University, Bangladesh. The obtained data were stored in 

Microsoft Excel 2007 and then exported into STATATM 11.0 

(Stata Corporation, College Station, TX, USA) for statistical 

analysis. Descriptive analysis was performed by using 

percentages, mean and standard deviation for different variables. 

Finally one -way ANOVA was used to compare the level of heavy 

metal residues in milk of different regions of Bangladesh. The 

level of significance was set ≤ 0.05. 

 

III. RESULTS AND DISCUSSION 

3.1. Concentration of Pb, Ni and Cr in raw milk 

Among the three heavy metals Lead (Pb) was at higher 

concentration (0.17 mg/L) whereas Chromium (Cr)was at lower 

concentration (0.04 mg/L) and Nickel (Ni) was also determined as 

(0.15mg/L) in the raw milk (Table 3.1). 

 

Table 3.1: Concentration of Pb, Ni and Cr in raw milk 

 

Heavy 

metals 

N Concentration(mg/L) 

Mean ± SD 

Min – Max  (mg/L) 

Pb 80 0.17±0.10 0 – 0.39 

Ni 80 0.15±0.13 0 – 0.71 

Cr 80 0.16±0.06 0 – 0.11 

 

3.2. Concentration of Pb, Ni, and Cr in raw milk of 

different areas 

The concentration of Pb in Dhaka district was at higher 

concentration (0.26 mg/L) in raw milk when it was lower 

concentration in raw milk of Chittagong (0.11 mg/L). There 

was significant (P<0.01) difference among Pb concentration in 

raw milk of three districts. (Table 3.2). In raw milk Ni 

concentration in Narayanganj was at higher (0.19 mg/L) level. 

However it was lower concentration in raw milk of Dhaka 

(0.12 mg/L). Difference among Ni concentration in raw milk of 

three districts was insignificant (P>0.05). (Table 3.2). Cr in 

Narayanganj was at higher concentration (0.05 mg/L) in raw 

milk and it was lower concentration in raw milk of Chittagong 

(0.02 mg/L). Chromium concentration in raw milk of three 

districts was significant (P<0.05). (Table 3.2) 

 

Table 3.2: Concentration of Pb, Ni and Cr in raw milk of different areas 

 

Heavy 

metals 

Areas N Concentration(mg/L) 

       Mean ± SD 

p-value 

 

Pb 

Dhaka 30 0.26 ± 0.08  

0.000 
Chittagong 24 0.11 ± 0.03 
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Narayanganj 26 0.13 ± 0.09 

 

Ni 

 

Dhaka 30 0.12 ± 0.06  

0.348 Chittagong 24 0.13 ± 0.10 

Narayanganj 26 0.19 ± 0.02 

 

Cr 

Dhaka 30 0.14 ± 0.01  

0.048 Chittagong 24 0.12 ± 0.02 

Narayanganj 26 0.15 ± 0.04 

 

3.3. Concentration of Pb, Ni and Cr in market milk 

Among the three heavy metals Ni was found at higher 

concentration (0.17 mg/L) as Pb was at lower concentration 

(0.02 mg/L) and Cr was also determined as (0.11 mg/L) in 

brand market milk. (Table 3.3) 

 

Table 3.3: Concentration of Pb, Ni and Cr in market milk 

 

Heavy metals N Concentration(mg/L) 

Mean ± SD 

Min – Max  (mg/L) 

Pb 36 0.02 ± 0.01 0 – 0.10 

Ni 36 0.17 ± 0.10 0 – 0.24 

Cr 36 0.11 ± 0.03 0 – 0.44 

 

3.4. Concentration of Pb, Ni and Cr in different market 

milk 

The concentration of brand X market milk sample was 

(0.15 mg/L). Difference among Pb concentration in market 

milk sample was insignificant (P>0.05) ( Table4.4) .Ni in 

brand Z market milk  sample was at higher concentration (0.83 

mg/L) among market milk samples when it was lower 

concentration in brand X market milk  sample (0.43 mg/L).The 

concentration of brand Y market milk  sample was (0.65 

mg/L).There was insignificant (P>0.05) difference among the  

Ni concentration in brand market milk samples. (Table 3.4) 

 

Table 3.4: Concentration of  Pb, Ni and Cr in different market milk 

 

Heavy metals Brands N Concentration(mg/L) 

        Mean ± SD 

p-value 

 

Pb 

X 12 0.15 ± 0.11  

0.60 Y 12 0.38 ± 0.55 

Z 12 0.13 ± 0.04 

 

Ni 

X 12 0.43 ± 0.39  

0.86 Y 12 0.65 ± 0.52 

Z 12 0.83 ± 0.14 

 

Cr 

X 12 0.16 ± 0.24  

0.64 Y 12 0.12 ± 0.04 

Z 12             0.24 ±0.15  

 

In case of Cr, it was at higher concentration in brand X 

market milk sample (0.16 mg/L) but it was at lower 

concentration in brand Y market milk sample (0.12 mg/L). In 

brand Z market milk sample the concentration was (0.15 

mg/L). Cr concentration in brand market milk samples was 

insignificant (P>0.05). (Table 3.4) 

3.5. Concentration of Pb, Ni and Cr in powder milk 

Among the three heavy metals Pb was found at higher 

concentration (0.18 mg/L) and Cr was at lower concentration 

(0.11 mg/L) and Ni was also determined (0.17 mg/L) in brand 

powder milk samples. (Table 3.5) 

 

Table 3.5: Concentration of Pb, Ni and Cr in powder milk 

 

TABLE I.  Heavy 

metals 

TABLE II.  N TABLE III.  Concentration(mg/L) 

TABLE IV.  Mean ± SD 

TABLE V.  Min – Max  

(mg/L) 

TABLE VI.  Pb TABLE VII.  36 TABLE VIII.  0.20 ± 0.18 TABLE IX.  0 – 0.86 

TABLE X.  Ni TABLE XI.  36 TABLE XII.  0.19± 0.17 TABLE XIII.  0 – 0.62 

TABLE XIV.  Cr TABLE XV.  36 TABLE XVI.  0.11 ± 0.10 TABLE XVII.  0 – 0.34 

 

3.6. Concentration of Pb, Ni and Cr in different powder 

milk 

The concentration of brand powdered milk samples A, B, C 

and E was 0.17, 0.19, 0.22, 0.10 (mg/L) respectively. Pb 

concentration in brand powder milk sample was insignificant 
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(P>0.05) (Table 3.6). Ni in brand E powdered milk sample was 

higher concentration (0.78 mg/L) in powder milk samples since 

it was lower concentration in brand C powder milk samples 

(0.07 mg/L). The concentration of brand powdered milk 

samples A, B, D, and F was 0.23, 0.19, 0.30, and 0.14 (mg/L) 

respectively. There was insignificant (P>0.05) difference 

among Ni concentration in brand powder milk samples. (Table 

3.6) 

 

Table 3.6: Concentration of Pb, Ni and Cr in different powder milk 

 

Heavy metals Brands N Concentration(mg/L

) 

     Mean ± SD 

p-value 

 

 

 

Pb 

A 6 0.17 ± 0.07  

 

 

0.72 

B 6 0.19 ± 0.15 

C 6 0.22 ± 0.14 

D 6 0.32 ± 0.46 

E 6 0.10 ± 0.15 

F 6 0.06 ± 0.45 

 

 

 

Ni 

A 6 0.23 ± 0.29  

 

 

0.70 

B 6 0.19 ± 0.02 

C 6 0.17 ± 0.07 

D 6 0.43 ± 0.30 

E 6 0.78 ± 0.13 

F 6 0.14 ± 0.23 

 

 

 

Cr 

A 6 0.17 ± 0.86  

 

 

0.25 

B 6 0.13 ± 0.33 

C 6 0.18 ± 0.99 

D 6 0.02 ± 0.24 

E 6 0.02 ± 0.30 

F 6 0.12 ± 0.19 

 

 

The concentration of Cr in brand C powdered milk sample  

was  at higher concentration (0.18 mg/L) among brand powder 

milk samples as it was lower concentration in brand D and E 

samples (0.02 mg/L). The concentration of Cr in brand powder 

milk samples A, B and F were 0.17, 0.13 and 0.12 (mg/L) 

respectively. There was insignificant (P>0.05) difference 

among Cr concentration in brand powder milk samples. 

 

IV. CONCLUSION 

The present study includes the investigation of the levels of 

heavy metals in milk and powder milk from Bangladesh. The 

overall prevalence of heavy metals was 96% in milk samples. 

There was significant (P<0.01) difference among Pb and Cr 

concentration in raw milk samples. Heavy metals such as Cr, 

Pb, and Ni are a threat to public health. In the present study the 

concentration of lead(Pb) (0.17mg/L) in raw milk samples and  

nickel(Ni) in brand E powder milk (0.78 mg/L) was higher in 

Dhaka. The results also suggest that brand Y market milk 

(0.38mg/L) had higher concentration of lead among the brand 

market milk samples. The way of their entry to the human food 

chain is through the contaminated milk and powder milk. 

Further studies are necessary to determine the standard 

permissible limits for heavy metals in all types of consumable 

milk and dairy products. This necessitates that all the effort 

including awareness creation, effective surveillance, 

monitoring heavy metals in animal derived products is 

employed. In addition, the dairy scientists, veterinarians, 

farmers, might be beneficial from the present findings. 

Therefore, it can be concluded that the present results will 

contribute in awareness building regarding public health to a 

great extent. Finally, the present study will contribute in 

understanding the level of heavy metals in milk and powder 

milk. 

ACKNOWLEDGEMENT 

I am utmost delightful to Mr. Shamsul Morshed, Assistant 

Professor & Head, Department of Applied Chemistry and 

Chemical Technology, of Chittagong Veterinary and Animal 

Sciences University, Chittagong for many sorts of help 

provided during the project tenure. I am also grateful to 

Research and Extension, Chittagong Veterinary and Animal 

Sciences University for financing the research project.  

 

REFERENCES 

[1] ACGIH. 2007. Heat stress. TLVs and BEIs: threshold limit 

values for chemical substances and chemical agents. Cincinnati, 

OH: ACGIH (American Conference of Governmental Industrial 

Hygienists). 

[2] Agency for Toxic Substances and Disease Registry. 1989b. 

Toxicological profile for cadmium published by Agency for 

Toxic Substances and Disease Registry. ATSDR/U.S. Public 

Health Service, ATSDR/TP-88/08. USA. 

[3] Alais C. 2000. Scienza Del Latte. 3rd Ed. Milano. Tecniche. 

Nuove. 

[4] Al-Masri MS, Al-Kharfan K, Al-Shamali K. 2006. Speciation of 

Pb, Cu and Zn determined by sequential extraction for 

identification of air pollution sources in Syria. Atmosphere and 

Environment. 40: 753-761. 

http://www.scirj.org/


Scientific Research Journal (SCIRJ), Volume IV, Issue II, February 2016   24 
ISSN 2201-2796 

www.scirj.org 

© 2016, Scientific Research Journal 

[5] Ayyadurai K, Eswara M, Jebarathinam J, Swaminathan S, 

Krishnasamy V. 1998. Studies on the concentration of lead and 

cadmium in milk of cow and buffalo. Indian Journal of 

Environmental Health. 40: 367-371. 

[6] Brighila S, Dobrinas S,  Stanciu G, Soceanu A. 2008. 

Determination of major and minor element in milk through ICP-

AES.   

[7] Buckley D J, Morrissey PA, Gray JI. 1995. Influence of dietary 

vitamin E on the oxidative stability and quality of pig meat. 

Journal of Animal Science.73: 3122-3130. 

[8] Castellino N, Castellino P, Sannolo N. 1995. Inorganic lead 

exposure. Lewis Publishers. 

[9] Cerutti G. 1999. Residui additivie contaminantion deglialimenti. 

1st ed. Milano: Tecniche Nuove. 

[10] Chin G, Chong J, Kluczewska A, Lau A, Gorjy S, Tennant M.  

2008. The environmental effects of dental amalgam. Australian 

Dental Journal. 45(4): 246-249. 

[11] Chiroma TM, Abdulkarim BI, Kefas HM. 2007. The Impact of 

Pesticide Application on Heavy Metal (Cd, Pb and Cu) Levels in 

Spinach. Leonardo Electronic Journal of Practices and 

Technologies (LEJPT) 11: 117-122. 

[12] Cohen MD, Costa M. 2000. "Chromium" in Environmental 

toxicants: human exposures and their health effects, ed. M. 

Lippmann, Second edn, Wiley-Interscience, New York, pp. 173-

191. 

[13] Connell DW, Miller GJ. 1984. Chemistry of Ecotoxicology 

Pollution. John Wiley and Sons, New York. 

[14] Couper RTL, Fernandez PL, Alonso PL. 2006. The Severe Gout 

of Emperor Charles V. The New England Journal of Medicine 

(NEJM) 355 (18): 1935-1936. 

[15] Cronan DS. 2000. Handbook of Marine Mineral Deposits. 

Resources Estimates of Clarion- Clipperton Manganese Nodule 

Deposits. pp: 145-170. CRC Press. 

[16] Daldrup T, Haarhoff K, Szathmary SC. 1983. Toedliche nickel 

sulfateintoxikation. Beri Gerich  Medicine journal .41: 141-144. 

[17] Dettwyler KA. 2000. "Breastfeeding beyond three years in the 

United States: Method, Theory, and Implications for Public 

Health." Meetings of the American Anthropological 

Association, San Francisco, California, November 18. 

[18] Devkota B, Schmidt GH. 2000. Accumulation of heavy metals 

in food plants and grasshoppers from the Taigetos Mountains, 

Greece Agricultural sector. Ecosystems & Environment 78: 85-

91. 

[19] Durands ML, Aragon SR. 1982. Atmospheric lead in downtown 

Guatemala City. Environmental Science & Technology.  16: 20-

23. 

[20] Ellender G, Ham KN, Harcourt JK. 1978. Toxic effects of dental 

amalgam implants. Optical histological and histochemical 

observations. Australian Dental Journal.  23(5): 395-399. 

[21] Ghosh KI, Saha DasS, Banik GC, Ghosh S, Maji NC, Sanyal 

SK. 2004. Arsenic chemistry in groundwater in the Bengal Delta 

Plain: Implications in agricultural system. Journal of Indian 

Chemical Society.  81: 1063-1072. 

[22] Licata P,  Trombetta D, Cristani M, Giofre F, Martino D, Calo 

M,  Naccari F. 2004. Levels of ‘‘toxic’’ and ‘‘essential’’ metals 

in samples of bovine milk from various dairy farms in Calabria, 

Italy. Environment International impact factors. 30: 1-6. 

[23] Li-Qiang Q, Xioa-Ping W, Wei FFFF. China and Japan.  Journal 

of Health Science, 55(2):300-305. 

[24] Llobet JM,  Falco G,  Casas C, Teixido A, Domingo JL.  2003. 

Concentrations of arsenic, cadmium, mercury and lead in 

common foods and estimated daily intake by children, 

adolescents, adult and seniors of Catalonia, Spain. Journal of 

Agricultural and Food Chemistry.  51: 838-842. 

[25] Qadir M, Ghafoor A, Murtaza G. 2000. Cadmium concentration 

in vegetables grown on urban soils irrigated with untreated 

municipal sewage. Environment, Development and 

Sustainability.  2:11-19. 

[26] Renpel D. 1989. California occupational health program. 

Journal of the American Medical Association, 262(4): 799-802. 

[27] Rodriguez E, Delgado E, Diaz C.  1999. Concentrations of 

cadmium and lead in different types of milk. The journal 

European Food Research and Technology .208: 162- 168. 

[28] Royce SE. 1992. Lead toxicity. US Dept of Health and Human 

Services Agency for Toxic Substances and Disease Registry. 

[29] Sanyal SK, Nasar SKT. 2002. Arsenic Contamination of 

Groundwater in West Bengal (India): Build up in soil-crop 

system. In: Analysis and Practice in Water Resources 

Engineering for Disaster Mitigation. New age International (P) 

limited, Publishers, New Delhi, pp. 216-222. 

[30] Senior K. 2000. Chromium in the leather industry. World 

Leather international magazine. 13(7): 51-55. 

[31] Shahriar  S M S,    Akther S,   Akter F,  Morshed S,  Alam MK,  

Saha I,  Halim MA,  Hassan MM. 2014.  Concentration of 

Copper and Lead in Market Milk and Milk Products of 

Bangladesh.  International Letters of Chemistry, Physics and 

Astronomy 8 : 56-63. 

[32] Silbergeld EK. 1992. Neurological perspective on lead toxicity. 

In: Human Lead Exposure, Needleman, H.L., (ed.). CRC Press. 

[33] Smith MA, Grant LD, Sors A. 1991. Lead exposure and child 

development: An international assessment. Kleeven Academic 

Publishers. 

[34] Somasundaram J, Krishnasamy R, Savithri P.  2005. Biotransfer 

of heavy metals in Jersey cows. Indian Journal of Animal 

Science. 75(11): 1257-1260 

[35] Belete T, Hussen A, Maheswara R, 2014. Determination of 

Concentrations of Selected Heavy Metals in Cow’s Milk: 

Borena Zone, Ethiopia Journal of Health Science, 4(5): 105-112. 

 

http://www.scirj.org/

