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Abstract: The study was conducted to find out the content of lead (Pb), cadmium (Cd), arsenic (As) and copper 

(Cu) in some selected vegetables grown in and around Nashik city, Maharashtra state (India). Vegetable 

samples from four different sites were collected and digested by using tri-acid digestion method. Concentrations 

of heavy metals were analyzed by using atomic absorption spectrophotometer. The results of this study showed 

that there was wide variation in the concentration of these metals in vegetables collected from different sites. 

Vegetables grown in the vicinity of an industrial area were most contaminated while vegetables grown in rural 

area were least contaminated. Analytical results indicated that the concentration of lead in 35% vegetable 

samples collected from industrial area were more than maximum permitted limit. The high concentration of 

cadmium was found in onion and coriander, while lead content was recorded high in spinach and cauliflower. 

Arsenic concentration in 25% samples collected from industrial area was more than maximum permitted limit. 

Copper concentration in most of the vegetable sample was within permissible limit; only two out of forty 
samples have high concentration of copper. The results of the study showed that consumers are at greater risk 

of purchasing these fresh vegetables with high levels of heavy metals beyond permissible limits as defined by the 

Indian Prevention of Food Adulteration Act, 1954. 
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I. Introduction  
Nashik city is situated at the bank of Godavari River in Maharashtra state. Around Nashik there are 

numbers of villages having large farming communities. Vegetables and fruits are very important part of the 

human diet as they contain proteins, carbohydrates, vitamins, minerals and trace elements. They contain both 

essential and toxic elements in various concentrations. Many researchers have shown that some common 

vegetables have ability of accumulating high level of metals from the soil. Distribution of heavy metals in plant 

body depends upon their concentration in soil and water as well as plant species and its population. [1, 2] Heavy 

metals play very important role in the metabolism and growth of plants and animals. These metals can alter the 

metabolism and functions of some essential trace elements, like iron, copper, zinc, calcium selenium and 

manganese by competing for the ligands in biological system. [3] Heavy metals are very harmful because of 

their non-biodegradable nature and their potential to accumulate in different body parts. [4] Excessive 

accumulation of heavy metals can develop systematic health problem in human body. Accumulation of heavy 
metals in agricultural soils result in increased metal uptake by crops, this can affect food quality and safety. 

According to toxicity studies, these metals can directly damage human beings by affecting mental and 

neurological function. [5] Sewage and irrigation with contaminated water is responsible for increased 

concentration of metals in the soil and vegetation [6]. Irrigation of crops with industrial and municipal 

wastewater is a common practice in periurban area due to its easy availability, disposal problems and scarcity of 

fresh water. [4]  

 Polluted environment in urban agriculture, contaminated food transport and poor sanitary condition are 

responsible for food contamination in urban areas. [7] Industrial activities such as metal finishing, paint 

pigment, battery manufacturing and traffic emissions are mainly responsible for environmental pollution. 

Human activities like urban compost and municipal waste water sludge depositions, use of pesticides and 

phosphate fertilizers also contribute in heavy metal pollution [8, 9] Major categories of soil pollutants include 
nutrients (fertilizers, sewage sludge), acids, heavy metals, radioactive elements and organic chemicals 

(herbicides, insecticides, fungicides and other pesticides). Many of these pollutants are continuously discharged 

into the soils through land waste disposal, inputs from the atmosphere and irrigation by municipal waste water 

on a daily basis [10, 11]. Use of polluted water in the immediate surroundings of big cities for growing of 

vegetables is a common practice. Although this water has rich source of organic matter and plant nutrients, it 

also contains sufficient amounts of soluble heavy metal salts. When such water is used for cultivation of crops 

for a long period, these heavy metals may accumulate in soil and deterioration it. [12]The present study was 

conducted with an aim to compare the heavy metals (lead, cadmium arsenic and copper) level of some 

commonly available vegetables from Nashik, Maharashtra State, India  
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Study area 
The study area for the research work is Nashik, Maharashtra State (India). This is one of the fast 

growing cities having large farming community. Location of city is between 18.33 degree and 20.53 degree 

North latitude and between 73.16 degrees and 75.16 degree East Longitude. Nashik is known as Mini 
Maharashtra, as the climate and soil conditions in some parts of Nashik resembles with of Konkan, Western 

Maharashtra and Vidarbha Region. Many important rivers including Godavari originate from the Nashik district. 

Godavari is popularly known as Ganga of South India. The climate of the Nashik is very pleasant and 

comparable with Bangalore and Pune In recent years, increase in temperature and decrease in rainfall is 

observed due to industrialization, urbanization, deforestation and global warming. Vegetables and fruits like 

grape are very important crops of the Nashik district 

 For the present study four different sites were selected from the Nashik, Maharashtra. (India) 

Site-1 Nashik (Satpur and Ambad) industrial area. 

Site-2 Sinnar industrial area. 

Site-3  Nandur village (near municipal waste water disposal centre) 

Site-4   Dindori (away from industrial and city area) 

 

II. Materials and methods 
Sample collection  

Fresh vegetable samples were collected in triplicate from four different sites. The sample collected 

includes Coriander (Coriandrum sativum), Spinach (Spinacia oleracea), Onion (Allium cepa), Cauliflower 

(Brassica oleracea botrytis), Brinjal (Solanum melongena), Cabbage (Brassica oleracea), Tomato (Solanum 

lycopersicum), Cucumber (Cucumis sativus), Potato (Solanum tuberosum) and Carrot (Daucus carota). 
 

Sample preparation and treatment  

Vegetable samples were brought to the laboratory and washed under clean tap water followed by 

double distilled water to eliminate soil and air-born pollutants. The moisture and water droplets were removed 

with the help of blotting papers.100 gram of edible portion of all three samples was homogenized, and 

immediately oven dried at 110°C until the constant weight was achieved. Fully dry samples were then ground to 

fine powder in a manual grinder and kept in clean, dry, stopper glass containers at room temperature. A working 

solution of H2SO4 (65%), HClO4 (65%) and HNO3 (70%) with ratio of 1:1:5 was prepared and used for 

digestion of the samples. For heavy metal analysis, one gram of dry powder of each sample was digested in 100 

ml Pyrex glass beaker by adding 15 ml of aforementioned three-acid mixture and then heated at 80oC till the 

solution became transparent. The resulting solution was cooled and filtered with whatman filter paper. Finally 

volume of the extract was made up to 50 ml using double distilled water [13-15]. Analysis of heavy metals was 
carried out by using Shimadzu Atomic Absorption Spectrophotometer, Model AA 6300. 

 

III. Results and discussion 
Concentration of lead, cadmium, arsenic and copper from  randomly collected samples of coriander ( 

Coriandrum sativum), spinach (Spinacia oleracea),  onion (Allium cepa), cauliflower(Brassica oleracea 

botrytis), brinjal (Solanum melongena), cabbage(Brassica oleracea), tomato (Solanum lycopersicum ), 
cucumber(Cucumis sativus) , potato(Solanum tuberosum) and carrot(Daucus carota) form four different sites in 

Nashik district were analysed. The study showed that the concentration of metals greatly varied in sample 

collected from different sites. 

 
Lead 

Table 1. shows the lead (Pb) concentration in vegetable samples collected from different sites from 

Nashik district. Lead concentration in 35 % vegetable sample collected from industrial area recorded higher than 

the permissible limits of Indian Prevention of Food Adulteration Act (PFA), 1954. Lead concentration ranges 

from 1.60 to 9.70 ppm for Nashik industrial area and 1.90 to 7.10 ppm for Sinnar industrial area. High 

concentration of lead in vegetables was due to high content of metals in the soil, and may be due to irrigation by 
metal contaminated water released from nearby industries. Maximum vegetable sample (80%) collected from 

Nandur and the entire samples collected from Dindori have lead concentration within permissible limit. Fig.1. 

shows comparison of lead (Pb) level in different vegetables collected from different sites. From fig. it is clear 

that site 1 is most polluted while site 4 is least polluted. Highest level of lead was found in spinach and 

cauliflower while lowest level of lead was found in cucumber.       

 
Cadmium 

Table 2. shows the cadmium (Cd) concentration in vegetable samples collected from above mentioned 

four sites. Cadmium concentrations in the entire sample collected from Dindori were within the permissible 
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limits of Indian Prevention of Food Adulteration Act (PFA), 1954. Cadmium concentration in two out of ten 

samples collected from Nandur has recorded higher than the permissible limits of 1.5 μg /g.  30% vegetable 

sample collected from Nashik and Sinnar industrial area recorded cadmium concentration higher than the 

permissible limit. Concentration ranges from 0.60 to 3.30 ppm for Nashik industrial area and 0.80 to 2.20 ppm 

for Sinnar industrial area. Graphical representation of cadmium level in different vegetables collected from 

different sites is shown in fig.2 Three out of four sample of coriander and onion shows high level of cadmium 

than permissible limits. 

 

Arsenic 

Arsenic concentration in 5 out of 20 samples collected from industrial area has higher than the 

permissible limits of Indian Prevention of Food Adulteration Act (PFA), 1954. Arsenic concentration in all 

sample collected from Dindori and 90% sample collected from Nandur were within safe limit (Table 3 and 

fig.3) 

 

Copper 

Table 4 shows concentration of copper (Cu) in vegetable samples collected from different sites in ppm 

while fig. 4 shows its comparative representation. Copper concentration of most of vegetable sample was within 

permissible limit. Only two out of 40 samples shows copper concentration above permissible limit. 
Concentration ranges from 4.90 to 30.80 ppm for Nashik industrial area, 6.30 to 14.20 ppm for Sinnar industrial 

area, 3.10 to 15.20 ppm for Nandur village and 2.20 to 7.10 ppm for Dindori. 

 

IV. Conclusions and Recommendation  
The main source of heavy metal pollution is urbanization and industrialization. The Heavy metal 

concentration in the different vegetable sample was found higher than the permissible limits according to Indian 

Prevention of Food Adulteration Act (PFA), 1954. Nearly 35 % samples collected from industrial area showed 

higher levels of lead than the permissible limit of 2.5 mg/kg.  Nearly 75 % of onion and coriander samples 

showed higher levels of cadmium than the permissible limit of 1.5 mg/kg; rest of the samples including spinach 
and cabbage had cadmium within the safe limits. The high concentration of arsenic and copper was recorded in 

carrot and cauliflower respectively. Result of the study showed that vegetables grown in the vicinity of an 

industrial area were most contaminated. This is due to high content of metals in the soil and may be due to use 

of contaminated water released from industries for irrigation. Vegetables grown away from the industrial area 

and city (Dindori) were least contaminated and safe.   

 By controlling industrial and vehicular pollution of water, soil and air can prevent cadmium and lead 

contamination. Limiting the use of wastewater for irrigation and minimizing the use of sewage sludge, 

municipal compost and certain pesticides can help in controlling heavy metal pollution.  Farmers need to be 

made aware of side effects associated with certain pesticides, fertilizers and irrigation water sources during 

cultivation. Washing of vegetables at farm should be done with clean water. Care should be taken during the 

transport and sale of vegetables. The results of the present study showed that consumers are at greater risk of 

purchasing fresh vegetables with high levels of heavy metals beyond permissible limits as defined by the Indian 
Prevention of Food Adulteration Act, 1954. 
 

Acknowledgement  
I would like to express my sincere thanks to Dr. V.B. Gaikwad, Director, BCUD, University of Pune, 

for his valuable guidance and encouragement. I am grateful to BCUD, University of Pune for financial 

assistance under Minor Research Project. I express my sincere thanks to Principal, S.V.K.T. Arts, Commerce 

and Science College, Deolali Camp, Nashik and Principal, K. T. H. M. College Nashik, Maharashtra for 

providing laboratory facilities. 

Table-1 

Concentration of Lead in vegetable samples collected from different sites. (μg /g dry wt.) 
Sr. No. Vegetables Site-1 Site-2 Site-3 Site-4 

1 Coriander (Coriandrum sativum) 6.10 5.10 2.10 1.20 

2 Spinach (Spinacia oleracea) 9.20 4.80 4.20 1.40 

3 Onion (Allium cepa), 2.20 2.40 1.60 1.60 

4 Cauliflower (Brassica  botrytis) 8.10 7.10 2.10 N.D. 

5 Brinjal (Solanum melongena) 2.30 2.40 2.40 1.20 

6 Cabbage (Brassica oleracea) 2.10 1.90 5.10 N.D. 

7 Tomato (Solanum lycopersicum) 2.20 2.20 1.20 0.50 

8 Cucumber (Cucumis sativus) 1.60 1.60 2.10 1.40 

9 Potato (Solanum tuberosum) 2.40 2.30 N.D. N.D. 

10 Carrot (Daucus carota) 9.70 2.10 2.10 N.D. 

           N.D. = Not Detected 
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Table-2 

Concentration of Cadmium in vegetable samples collected from different sites. (μg /g dry wt.) 
Sr. No. Vegetables Site-1 Site-2 Site-3 Site-4 

1 Coriander (Coriandrum sativum) 2.80 2.10 1.60 1.40 

2 Spinach (Spinacia oleracea) 1.20 1.40 1.00 N.D. 

3 Onion (Allium cepa), 3.30 1.80 1.80 1.00 

4 Cauliflower (Brassica  botrytis) 1.00 1.70 N.D. 0.50 

5 Brinjal (Solanum melongena) 0.70 0.90 1.20 0.70 

6 Cabbage (Brassica oleracea) 0.90 1.40 1.40 1.10 

7 Tomato (Solanum lycopersicum) 0.90 0.80 N.D. N.D. 

8 Cucumber (Cucumis sativus) 1.10 1.40 1.00 1.20 

9 Potato (Solanum tuberosum) 0.60 1.30 1.40 N.D. 

10 Carrot (Daucus carota) 1.60 1.00 N.D. N.D. 

                           N.D. = Not Detected 

 

 Table-3 

Concentration of Arsenic in vegetable samples collected from different sites. (μg /g dry wt.) 
Sr. No. Vegetables Site-1 Site-2 Site-3 Site-4 

1 Coriander (Coriandrum sativum) 1.20 1.10 1.00 0.60 

2 Spinach (Spinacia oleracea) 0.90 1.30 0.80 N.D. 

3 Onion (Allium cepa), 1.40 0.60 N.D. N.D. 

4 Cauliflower (Brassica  botrytis) 0.90 0.80 0.90 0.60 

5 Brinjal (Solanum melongena) 0.40 0.90 0.90 0.50 

6 Cabbage (Brassica oleracea) 0.70 N.D. 1.10 0.60 

7 Tomato (Solanum lycopersicum) 0.60 1.00 0.90 N.D. 

8 Cucumber (Cucumis sativus) 1.00 0.90 N.D. 0.70 

9 Potato (Solanum tuberosum) 0.80 N.D. 0.50 N.D. 

10 Carrot (Daucus carota) 2.30 1.30 0.60 N.D. 

                                     N.D. = Not Detected 

 

Table-4 

Concentration of Copper in vegetable samples collected from different sites. (μg /g dry wt.) 
Sr. No. Vegetables Site-1 Site-2 Site-3 Site-4 

1 Coriander (Coriandrum sativum) 11.20 11.30 4.20 5.10 

2 Spinach (Spinacia oleracea) 8.10 8.30 15.20 3.10 

3 Onion (Allium cepa), 7.80 6.50 4.10 2.20 

4 Cauliflower (Brassica  botrytis) 30.80 13.50 9.10 6.50 

5 Brinjal (Solanum melongena) 5.60 10.40 4.40 3.20 

6 Cabbage (Brassica oleracea) 6.50 8.40 5.11 7.10 

7 Tomato (Solanum lycopersicum) 7.40 8.20 3.10 4.40 

8 Cucumber (Cucumis sativus) 30.40 7.20 6.20 2.80 

9 Potato (Solanum tuberosum) 9.60 14.20 8.10 5.50 

10 Carrot (Daucus carota) 4.90 6.30 5.50 3.30 

                                     N.D. = Not Detected 

 

Figure1. Comparative representation of lead (Pb) concentration in different vegetables. 
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Figure2. Comparative representation of Cadmium (Cd) concentration in different vegetables. 
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Figure3. Comparative representation of Arsenic (As) concentration in different vegetables 
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Figure4. Comparative representation of Copper (Cu) concentration in different vegetable 

Concentration of Copper in vegetable samples collected 

from different sites

0

5

10

15

20

25

30

35

C
oria

nd
er

S
pi

na
ch

O
ni

on

C
aul

ifl
ow

er

B
rin

ja
l

C
abb

ag
e

Tom
at

o

C
ucu

m
be

r

P
ot

at
o 

C
arro

t

Vegetables

C
o

n
c
e
n

tr
a
ti

o
n

 i
n

 p
p

m

Site-1

Site-2

Site-3

Site-4

 
 



Assessment of Heavy Metal Contamination in Vegetables Grown in and Around Nashik City, 

www.iosrjournals.org                                                             14 | Page 

References 
[1] Seilsepour M., and Bigdeli M. Department of Soil and Water Research, 2008. Investigation of metal accumulation in some 

vegetables irrigated with waste water in Shahre Rey-Iran and toxicological implications, Am-Euras. J. Agric. & Environ. Sci.,4 (1): 

86-92 

[2] Kumar J.I., Soni H., Kumar R.N., Characterization of heavy metals from market vegetables using Inductive Coupled Plasma 

Analyzer (ICPA). International Journal of Biosciences Reporter. 5 (1): 71-76  

[3] Abdulla M, Chmielnicka J. 1990. New Aspects on the Distribution and Metabolism of Essential Trace Elements after Dietary 

Exposure to Toxic Metals.  Biological. Trace Element Res., 23: 25-53. 

[4] Arora, M., Kiran, B., Rani, S., Rani, A., Kaur B. and Mittal, N. (2008) Heavy metal accumulation in vegetables irrigated with 

water from different sources. Food Chemistry, 111, 811-815. doi:10.1016/j.foodchem.2008.04.049 

[5] Perveen S., Ihsanullah I., Study on Accumulation of Heavy Metals in Vegetables Receiving Sewage Water J. Chem. Soc. Pak., Vol. 

33, No. 2, 2011 page 220-227 

[6] Ramesh H.L. and Yogananda Moorthy V. N. Assessment of Heavy Metal Contamination in  Green Leafy Vegetables Grown in 

Bangalore Urban District of Karnataka. Advances in Life Science and Technology Vol. 6, 2012 

[7] Mahdavian S.E., Somashekar R.K. Heavy metals and safety of fresh fruits in  Bangalore, city, India-A case study. Kathmandu 

University Journal of Science, Engineering and Technology VOL. I, No. V, September 2008, pp 17-27. 

[8] Omar. A. and Al-Khashman (2004) Heavy metal distribution in dust, street dust and soils from the work place in Karak Industrial 

Estate, Jordan, Atmospheric Environment, Vol.38, (2004) pp. 6803–6812. 

[9] Boularbah A., Schwartz C., Bitton G., Aboudrar W., Ouhammou A. and Morel (2006) “Heavy metal contamination from mining sites 

in South Morocco: 2. Assessment of metal accumulation and toxicity in plants”, Chemosphere, Vol. 63, Issue 5, May 2006, pp. 811–

817. 

[10] Radojevic M, and Bashkin N.V. 1999. Practical Environmental Analysis. Royal Society of Chemistry and Thomas Graham House, 

Cambridge, pp. 180 – 430. 

[11] Uwah E.I., Ndahi N. P. and Ogugbuaja V.O, 2009. Study of the Levels of Some Agricultural Pollutants in Soils, and Water  Leaf 

(Talinum triangulare) Obtained in Maiduguri, Nigeria. Journal of Applied Sciences in Environmental Sanitation, 2  (2): 71-78 

[12] Kirkhan, M. B, 1983. Study on accumulation of Heavy Metals in Soil receiving sewage and Effluent water. Agric. cosystem. 

Environment, 9: 251-255 

[13] Kumar A., Sharma I.K., sharma A., Varshney S., and Verma P.S. Heavy metal contamination of vegetable foodstuffs in Jaipur (India) 

EJEAFChe, 8 (2), 2009. [96-101] 

[14] Lark B.S., Mahajan R.K. and Walia T.P.S. Determination of metals of toxicological significance in sewage irrigation vegetables by 

atomic absorption spectroscopy    and anode  stripping     voltammetry. Indian, J.Environ.Health, 44,164-167 (2002) 

[15] Jafarian A. and  Alehashem M. Heavy metal contamination of vegetables in Isfahan, Iran Research in Pharmaceutical Sciences, 

February 2013; 8(1): 51-58 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.google.co.in/search?biw=1008&bih=660&q=Seilsepour+M.,+Department+of+Soil+and+Water+Research,+2008.+Investigation+of+metal+accumulation+in+some+vegetables+irrigated+with+waste+water+in+Shahre+Rey-Iran+and+toxicological+implications,+Am-Euras.+J.+Agric.+%26%09Environ.+Sci.,%094+(1):+86-92&sa=X&ei=O3StUdOUKsezrAfw0oH4Dg&ved=0CCgQ7xYoAA
http://www.google.co.in/search?biw=1008&bih=660&q=Seilsepour+M.,+Department+of+Soil+and+Water+Research,+2008.+Investigation+of+metal+accumulation+in+some+vegetables+irrigated+with+waste+water+in+Shahre+Rey-Iran+and+toxicological+implications,+Am-Euras.+J.+Agric.+%26%09Environ.+Sci.,%094+(1):+86-92&sa=X&ei=O3StUdOUKsezrAfw0oH4Dg&ved=0CCgQ7xYoAA
http://www.google.co.in/search?biw=1008&bih=660&q=Seilsepour+M.,+Department+of+Soil+and+Water+Research,+2008.+Investigation+of+metal+accumulation+in+some+vegetables+irrigated+with+waste+water+in+Shahre+Rey-Iran+and+toxicological+implications,+Am-Euras.+J.+Agric.+%26%09Environ.+Sci.,%094+(1):+86-92&sa=X&ei=O3StUdOUKsezrAfw0oH4Dg&ved=0CCgQ7xYoAA
http://www.google.co.in/search?biw=1008&bih=660&q=Kumar+J.I.,+Soni+H.,+Kumar+R.N.,+Characterization+of+heavy+metals+from+market+vegetables+using+Inductive%09Coupled+Plasma+Analyzer+(ICPA).+International+Journal+of+Biosciences+Reporter.+5+(1):+71-76&spell=1&sa=X&ei=pHWtUYbnOInIrQfX7YCQAg&ved=0CCgQBSgA
http://www.google.co.in/search?biw=1008&bih=660&q=Kumar+J.I.,+Soni+H.,+Kumar+R.N.,+Characterization+of+heavy+metals+from+market+vegetables+using+Inductive%09Coupled+Plasma+Analyzer+(ICPA).+International+Journal+of+Biosciences+Reporter.+5+(1):+71-76&spell=1&sa=X&ei=pHWtUYbnOInIrQfX7YCQAg&ved=0CCgQBSgA

