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Abstract 

In nature the plants species absorb a number of elements, nutrients, minerals from soil, some of which 

have are known biological function and properties  and some are known to be toxic at low 

concentrations. As plants constitute the foundation of the food chain, some concerns have been raised 

about the possibility of toxic concentrations of certain elements being transported from plants to higher 

strata of the food chain. Although some heavy metals are essential trace elements, most of them can be 

toxic to all forms of life at high concentrations due to formation of complex compounds within the 

cell. Unlike organic pollutants, heavy metals once introduced into the environment cannot be 

biodegraded. They persist indefinitely and cause pollution of air, water,  and soils. In the present study, 

the vegetables samples were analysed both in rural area and industrial area. the background values and 

vegetables concentration shows that, heavymetals concentration is comparatively high in the industrial 

area vegetables due to the poor management and mishandling of the solid and liquid waste.  The 

accumulation of these metals in leads to the bioaccumulation and impact on food chain of natural 

process in the edible plants.  
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I. Introduction  

Heavy metals are hazardous contaminants in food and the environment and they are non-

biodegradable having long biological half-lives [Heidarieh et al., 2013]. The implications associated with 

metal (embracing metalloids) contamination are of great concern, particularly in agricultural production 

systems [Kachenko AG and Singh B , 2006] due to their increasing trends in human foods and 

environment.  

Metals most often found as contaminants in vegetables include As, Cd and Pb. These metals can 

pose as a significant health risk to humans, particularly in elevated concentrations above the very low 

body requirements [Gupta et al., 2008]. So, the metals must be controlled in food sources in order to 

assure public health safety [WHO ,1995]. Excessive amount of heavy metals in food cause a number of 

diseases, especially cardiovascular, renal, neurological, and bone diseases [Chailapakul et al., 2007]. 

These metals could reach food chain through various biochemical process and ultimately biomagnified in 

various trophic levels and eventually threaten the health of human. The contamination of soil and 

vegetables by heavy metals is also a global environmental issue. They are ubiquitous in the environment 

through various pathways, due to natural and anthropogenic activities [Wilson B, and Pyatt FB, 2007]. 

Under certain environmental conditions metals may accumulate to toxic concentration and they cause 

ecological damages [Jofferies, 2007;, Freedman B ,1989].  

Source of anthropogenic contamination include the addition of manures, sewage sludge, fertilizers and 

pesticides to soils, several studies identifying the risks in relation to increased soil metal concentration 

and consequent plant uptake [Whatmuff MS , 2002; McBride MB ,2003]. Both commercial and 

residential growing areas are also vulnerable to atmospheric pollution, in the form of metal containing 

aerosols. These aerosols can penetrate the soil and be absorbed by vegetables, or alternatively be 

deposited on leaves and adsorbed. Analysis of vegetables grown in locations close to industry has 

reported elevated levels of heavy metals contamination [Kachenko AG and Singh B , 2006; Voutsa et al., 

1996] studied the impact of atmospheric pollution from industry on heavy metal contamination in 

vegetables grown in Greece. The results of the study indicated significantly higher levels of metal 

accumulation in leafy vegetables as compared with root vegetables. This partitioning of Cd is well 

known, with accumulation of greater concentrations in the edible leafy portions of crops, than the storage 

organs or fruit [Jinadasa et al., 1997; Lehoczky et al., 1998] 

As the present study area is free from industrial pollution, the major sources of soil contamination 

with heavy metals might be due to the waste water irrigation, solid waste disposal, sludge applications, 

vehicular exhaust and agrochemicals. Excessive accumulation of heavy metals in agricultural soils 

through the use of agrochemicals and by other sources may not only result in soil contamination but also 

lead to elevated heavy metal up-take by vegetables and thus affect food quality and safety [Muchuweti et 

al.,2006]. Heavy metals are easily accumulated in the edible parts of leafy vegetables, as compared to 

grain or fruit crops [Mapanda et al., 2005]. Vegetables take up heavy metals and accumulate them in their 

edible [Bahemuka TE and Mubofu EB , 1991] and inedible parts in quantities high enough to cause 

clinical problems both to animals and human beings when they consume these metal-rich plants [Alam et 

http://www.ijcrt.org/


www.ijcspub.org                              © 2022 IJCSPUB | Volume 12, Issue 3 September 2022 | ISSN: 2250-1770 

IJCSP22C1260 International Journal of Current Science (IJCSPUB) www.ijcspub.org 325 
 

al., 2003]. Intake of toxic metals in a chronic level through soil and vegetables has adverse impacts on 

human, plants and the associated harmful impacts become apparent only after several years of exposure 

[Bahemuka TE and Mubofu EB , 1991; Ikeda et al., 2000]. However, the consumption of heavy metal-

contaminated food can seriously deplete some essential nutrients in the body that are further responsible 

for decreasing immunological defenses, such as intrauterine growth retardation, impaired psycho-social 

facilities, disabilities associated with malnutrition and high prevalence of upper gastrointestinal cancer 

rates [Iyengar GV and Nair PP ,2000; Türkdoğan et al., 2003]. 

II.  Materials and methods 

Digestion of soil and vegetable samples for metal analysis  

To determine the concentration of heavy metals in soil and vegetable samples, aliquot (about 0.3 

g) amount of the ground dried samples were taken in a vessel (Model no XP-1500) of the microwave 

oven where 4 ml of concentrated HNO3 was poured. The heating program employed was the one 

proposed in the user’s manual. The three steps temperature programs were applied - 180°C with a 

ramping time of 10 min; holding time 15 min and cooling time 10 min. After completion of digestion, it 

is necessary to cool down rotor at a temperature of 60°C and then after cooling, loosen the upper screw of 

the vessel carefully with a torque wrench to release pressure under fume hood. The samples thus obtained 

were filtered and leveled up to the mark with deionized water in a 10 ml volumetric flask. Finally the 

samples were examined with AAS for heavy metals estimation.  

III. Results and Discussion 

The concentration of heavymetals were analysed both in agricultural area (rural area) and 

industrial area were tabulated in the below tables. The soil was analysed both in industrial area and rural 

area to determine the background value of the soil.  

Table 1: Concentration of heavymetals in vegetables of Industrial area. 

                  

      Vegetable  

           

Heavymetal 

 

Tomato 

(mg/kg) 

(Dry weight)  

Cucumber 

(mg/kg) 

(Dry weight) 

Beans 

(mg/kg) 

(Dry weight) 

Beetroot  

(mg/kg) 

(Dry weight) 

Potato  

(mg/kg) 

(Dry weight) 

Background 

value 

(mg/kg) 

Iron 126.36 158.89 89.24 186.27 72.36 210.35 

Manganese 57.25 52.35 36.78 24.82 12.2 67.20 

Copper 20.23 12.36 18.24 19.20 14.36 30.60 

Zinc 65.78 68.37 75.39 60.27 76.83 112.68 

Lead 15.27 12.32 18.36 10.21 11.21 21.20 
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Figure 1: Graphical representation of heavymetals accumulation in vegetables of Industrial area. 

 

 

Table 2: Concentration of heavymetals in vegetable grown in Agricultural area (Rural  

Area) 

             

     Vegetable  

           

Heavymetal 

 

Tomato 

(mg/kg) 

(Dry weight)  

Cucumber 

(mg/kg) 

(Dry weight) 

Beans 

(mg/kg) 

(Dry weight) 

Beetroot  

(mg/kg) 

(Dry weight) 

Potato  

(mg/kg) 

(Dry weight) 

Background 

value 

(mg/kg) 

Iron 101.36 128.2 58.32 124.1 57.36 128.32 

Manganese 37.36 48.23 30.28 18.36 11.39 56.32 

Copper 14.38 11.28 14.36 18.36 13.85 28.36 

Zinc 57.38 62.38 52.39 45.38 63.2 98.24 

Lead 11.36 11.2 14.39 6.35 8.95 20.90 

 

Figure 2: Graphical representation of heavymetals accumulation in vegetables of Agriculture area. 
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Heavy metals bioavailability to the plants is strongly related to the percentage of the element 

present in the soil environment where the plants get the heavy metals that they take up. The plants may 

take up one or two forms of heavy metals from the soil solution. The accumulation or uptake of metals 

from soils  environment to plants depends on many natural factors such as metal forms, plant species and 

parts and soil properties. The solubility and consequently the plant uptake of the trace metals in the soils 

vary considerably with the concentration of pH and the redox potential within the soil. Uptake of heavy 

metals by plants tends to increase with increasing concentration, as long as it is within a certain range. 

When the concentration reaches the high range, the rate of uptake by the plants root system will decrease 

because plant roots may injured, thus loading to a lower absorbing ability. Therefore it is easy to make 

error if the soil pollution status of an area is determined simply from the contents of pollutants in the 

seeds. The enrichment factors quantify the relative differences in bioavailability of metals to plants and is 

a function of both soil and plant properties.  

The present study showed that the concentrations of metals in vegetables of agricultural area and 

industrial area were generally lower than that of the corresponding soils. This might be attributed to the 

root which seems to act as a barrier to the translocation of metals. In order to evaluate the accumulating 

capacity of heavy metals from soils to plant, a quantitative evaluation of the relationship between metals 

concentration in vegetable and in corresponding soils was made by calculating the transfer factor for the 

soil/plant system.  

Generally transfer factor varies from one plant to another plant, suggesting a selectivity of the 

plants in absorbing elements from soils. The concentration of heavymetals in the vegetables grown in the 

rural area are comparatively low than the industrial area vegetables. Even the background value is also 

varies and more in industrial area. The concentration of heavy metals in the industrial area soil has higher 

the value than the agricultural area. Its might be due the industrial activity that too especially for poor 

management of waste (Solid, Liquid waste) in the premises. Due to the leachablity of the metals the ions 

will easily percolate to the interior of the soil environment. Once the ion released, it will easily absorb by 

the plants root system during the natural process.  

IV. Conclusion 

The mobility of metals from soil to plants is a function of the physical and chemical properties of 

the soil and of vegetable species, and is altered by innumerable environmental and human factors. These 

might be due to higher mobility of these heavy metals with a natural occurrence in soil and the low 

retention of them in the soil than other toxic cations . However, the higher concentrations of these heavy 

metals are due to the waste water irrigation, solid waste disposal and sludge applications, solid waste 

combustion, agrochemicals and vehicular exhausted. The present study reveals the determination of the 

heavy metals in soil and vegetables. The result clearly indicate that some heavy metals like Zn, Fe, Cr 

and Pb have been build up in soil and thereby in plants mainly vegetables are responsible for 

contamination. But without the above four heavy metals contamination, the soil and vegetables in the 

study area were found to free from other heavy metal contamination. So, the soil in these areas is quite 
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safe for cultivation and also the vegetables are safe for eating. The remediation of the contamination of 

soil and vegetables is necessary not only to preserve soil and vegetables but also to safeguard ecosystem. 
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