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Abstract 
Substantial metals typically happen in nature and are fundamental to life yet can get poisonous through 
gathering in living beings. Substantial metals likewise cause unfriendly impact in human metabolic 
framework, skin ailments, heart issues, and so on. Arsenic, cadmium, chromium, copper, nickel, lead and 
mercury are the most well-known overwhelming metals. Wellsprings of overwhelming metals 
incorporate mining, mechanical creation, smelters, petrochemical plants, pesticide creation, substance 
industry, untreated sewage muck and diffuse sources, for example, metal funneling, traffic and ignition 
side-effects and so on. Fruits are profoundly nutritious structure as key food product in the human 
utilization. These food products are accounted for to be defiled with poisonous and wellbeing unsafe 
synthetics. The concentration of lead in almost all the collected samples, cadmium and chromium in 
some of the samples exceed the allowable limit. The study investigates the magnitude of heavy metal 
contamination in fruits and vegetables and highlights the increased danger of taking fresh fruits and 
vegetables. No soil sample was found to contain heavy metals above allowable concentration, which 
shows that contamination was mainly due to automobile exhaust, pesticides and industrial exhaust. 
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1. Introduction 
1.1 Heavy metals  
Heavy metals are not biodegradable and have the potential for collection in the distinctive 
body organs prompting undesirable reactions (Jarup, 2003 and Sathawara et al., 2004) [5, 15]. 
Outflows of substantial metals from the ventures and vehicles may store on the fruit surfaces 
during their creation, transport and advertising. Mercury, lead and cadmium are harmful 
overwhelming metals on account of their capacity to travel significant distances in the climate 
(Zahir et al., 1999). Fast and chaotic urban and modern improvements have added to the raised 
degree of overwhelming metals in the urban condition of creating nations, for example, Egypt 
(Radwan and Salama, 2006) [13], Iran (Maleki and Zarasvand, 2008) [9], China (Wong et al., 
2003) [23] and so on. 
 
1.2 Deleterious substantial metals in Fruits  
Fruits are profoundly nutritious and structure as key food item in the human utilization. They 
are exceptionally transitory because of their low timeframe of realistic usability. As of late, 
(Sharma et al., 2008a and Sharma et al., 2008b) [17, 18] have announced that climatic testimony 
can fundamentally raise the degrees of substantial metals defilement in Fruits ordinarily sold in 
the business sectors of Dehradun, India. These fruits are accounted for to be polluted with 
harmful and wellbeing unsafe synthetic concoctions. The take-up of overwhelming metals in 
fruits are impacted by certain elements, for example, atmosphere, barometrical testimonies, 
centralizations of substantial metals in soil, nature of soil and the level of development of the 
plants at the hour of collect (Lake et al., 1984 [7] and Scott et al., supposedly being utilized in 
products of the soil mandis/ranches for fake maturing of organic 1996). Synthetic substances 
like calcium carbide/ethephon and oxytocin are products, expanding the size of foods grown 
from the ground separately. The significant contaminants found in fruits are pesticide 
buildups, crop contaminants, for example, aflatoxins, patulin, ochratoxin and so on and 
substantial metals. In addition, direct desire of the natural product squeezes and milk can cause 
fire changes and amassing of strong stores on the burner head (Bellido-Milla et al., 2000). 
 
1.3 Heavy metal in natural products is unsafe to our tissue 
The defilement of food with substantial metals is a difficult issue. Substantial metals are taken 
up from the stomach related tract and display destructive effect on tissues. The take-up of 
overwhelming metals in human stomach related tract generally doesn't surpass 5 to 10 % of 
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their fixation in food. Then again, a few metals display 
poisonous properties in moderately low portions and in 
addition their fixation in tissues continuously increments 
because of gathering process (Beckett et al., 2007) [2]. The 
extreme substance of these metals in food is related with 
various ailments, for example, cardiovascular, kidney, 
apprehensive just as bone sicknesses (WHO, 1992, WHO, 
1995, Steenland and Boffetta, 2000) [21, 22]. Unusual ingestion 
causes neurological oddities, hepatic and renal aggravations 
(Underwood, 1977) [20]. Dietary admission of overwhelming 
metals causes carcinogenesis, mutagenesis and teratogenesis 
(IARC, 1993 and Pitot and Dragan, 1996) [4, 12]. ml of 1% 
HNO3 was added to the sample. The solution was filtered 
with Whatman no. 42 filter paper and < 0.45 lm Millipore 
filter paper. It was then transferred quantitatively to a 25 ml 
volumetric flask by adding distilled water. 
 
1.4 Regulations 
Regulations have been set up in numerous nations and for 
various mechanical set up to control the discharge of 
substantial metals, which is significant for the standard 
checking and hazard evaluation and guideline of condition. 
Standard review and observing projects of substantial metal 
substance in groceries have been completed for quite a long 
time in most created nations (Jorhem and Sundstroem, 1993, 
Pennington et al., 1995, Milacic and Kralj, 2003 and 
Saracoglu et al., 2009) [6, 11, 10, 14]. Care ought to be taken so as 
to diminish contamination at water source focuses, improve 
post gather taking care of, upgrade better coordination in new 
harvests exchanging framework to improve sanitation gauges, 
improve clean conditions for the city food markets and 
increment mindfulness in shoppers and arrangement creators 
on the poisonousness of substantial metal tainting in the food 
admission (Mahdavian and Somashekar, 2008) [8]. The 
examination center around biomonitoring defilement of 
substantial metals Fe, Pb, Cu and Cd in various natural 
product tests, for example, apple, banana, pomegranate, 

grapes and orange gathered from the urban region of 
Dehradun, for example, Selaqui. The examination was done 
to identify the substantial metal substance in products of the 
soil squeezes so as to guarantee a critical improvement in 
sanitation. 
 
2. Sources of Heavy metals  
 

Table 1 
 

Lead (Pb) Paint, pesticides, batteries, automobile emission, 
mining, burning of coal 

Cadmium 
(Cd) 

Welding, electroplating, pesticides, fertilizer, 
batteries, nuclear fission plant 

Copper(Cu) Electroplating, pesticides, mining 

Zinc(Zn) Refineries,brass manufacture, metal plating, 
immersion of painted idols 

Manganese 
(Mn) Welding, fuel addition,ferromanganese production 

Nickel(Ni) Electroplating, zinc base casting,battery industries 

Lead (Pb) Paint, pesticides, batteries, automobile emission, 
mining, burning of coal 

Cadmium 
(Cd) 

Welding, Electroplating, pesticides, fertilizer, 
batteries, nuclear fission plant 

Copper (Cu) Electroplating, pesticides, mining 
 
3. Reasonable Limit of Heavy Metals  
Safe qualities for copper, lead, and cadmium in foods grown 
from the ground suggested by the WHO/FAO are 40, 0.3, and 
0.2 mg/kg, separately (A. Husain, Z. Baroon, M. Al-
khalafawi, T. Al-Ati, and W. Sawaya, 1995) [1]. 
 
Table 2: Recommended maximum levels of heavy metals in (fruits) 

 

Element Recommended Max. Level, mg/kg Reference 
Cd 0.2 Anon, 1987 
Cu 10 Anon, 1987 
Zn 150 Anon, 1987 
Pb 1.5 Anon, 1987 

 
Table 3: Concentration of heavy metals (mg/kg or ppm) in fruits 

 

Commodity Cobalt (Co) Copper (Cu) Cadmium (Cd) Lead (Pb) Zinc (Zn) Nickel (Ni) 
Apple (Malus domestica) 0.437±0.062 1.50±0.10 0.06±0.03 0.2±0.06 2.34±0.13 1.00±0.145 
Banana (Musa acuminate) 1.168±0.559 3.21±0.66 0.05±0.01 0.10±0.01 6.34±0.57 1.316±0.635 

Pomegranate (Punica granatum) 0.082±0.238 0.013±0.081 0.087±0.179 0.0326±0.449 3.14±0.17 1.160±1.559 
Grapes (Vitisvinifera) 0.521±0.022 2.13±0.19 0.05±0.02 0.4±0.03 1.33±0.21 0.631±0.014 

Orange (Citrus X sinensis) 0.763±0.379 1.25±0.11 0.03±0.02 0.20±0.04 2.15±0.01 1.099±0.368 
Watermelon (Citrullus lanatus) 0.141±0.091 1.19±1.00 0.03±0.02 0.5±0.20 5.11± 0.15 0.597±0.280 

Mango (Mangifera indica) 0.561±0.128 3.186±0.356 0.362±0.03 1.824±0.821 0.63±0.05 5.143±0.517 
*Dry basis;and**mean ± standard deviation  
 
4. Daily Intake of Heavy Metals through Fruits  
The day by day admission of substantial metals through the 
utilization of products of the soil tried was determined by the 
condition (Y.-J. Cui, Y.-G. Zhu, R.-H. Zhai et al., 2004 
 
Daily intake of heavy metals (µg/day) 
= [Daily fruit consumption 
*fruit heavy metal concentration] 
 
The day by day fruits grown from the ground utilization were 
gotten through a proper review directed in the investigation 
zone. A meeting of 30 people of the 25–50 years age 
gathering and in the range 63–78 kg body weight was led at 
each market site in regards to their day by day utilization pace 
of the fruits grown from the ground tried. Every individual 
spoke to a family unit having ≥6 people, and, in this way, a 

sum of 180 people or more were successfully tested. A 
normal utilization pace of each products of the soil per 
individual every day was determined from these information.  
 
5 Different Methods use for determination of Heavy 
Metals in Fruits  
5.1 Flame Atomic Absorption Analysis  
Flame  Atomic Absorption Analysis (FAAS) is the most 
generally utilized procedure for natural assurance inferable 
from its straight forward set up, low running expenses and 
great selectivity. The utilization of FAAS for direct assurance 
of follow components in food and refreshments tests can 
assist with improving regular challenges in diagnostic 
methods i.e., measurement of metals at follow levels and time 
spent in test arrangement. These issues are oftentimes 
accomplished in quality control of the foods. Natural mixes, 
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for example, proteins, sugars and oils structure the significant 
pieces of the food organization. Next to these mixes, there are 
modest quantities inorganic mixes and components. Despite 
the fact that the measure of these components isn't high, their 
significance in human wellbeing isn't negligible. Their 
nonappearance or high measurements may cause various 
sicknesses even demise. Along these lines, the assurance of 
the metals in nourishments and drinks is significant because 
of their basic or poisonous activity. Substantial metals can be 
named indispensable and non-crucial as indicated by their 
commitment rates to biologic procedures. The indispensable 
ones ought to be existing in the creatures up to a specific 
focuses and these metals ought to be taken into the body 
consistently because of their commitment to organic 
responses.  
 
5 .2 Atomic absorption spectrometry (AAS)  
AAS is a quantitative technique for metal investigation 
appropriate for the assurance of roughly 70 components. This 
technique gauges the centralization of the component by 
passing light in explicit frequency transmitted by a radiation 
wellspring of a specific component through haze of iotas from 
an example. Iotas will assimilate light from a vitality source 
known as empty cathode light (HCL).  
The decrease in the measure of light power arriving at the 
identifier is viewed as a measure for the grouping of specific 
component in the first example.  
A common AA spectrometer comprises of vitality (light) 
source, test compartment (atomizer), monochromator, locator, 
and an information procedure framework.  
The radiation source is typically an empty cathode light 
(HCL) or electrode less release light (EDL), while various 
atomizers are utilized in different AAS procedures, for 
example, fire, a graphite heater, or a quartz tube. The 
Monochromator is dispensing with dispersed light of different 
frequencies by various focal points and mirrors to center the 
radiation and the locator is commonly a photomultiplier tube 
that changes over the light sign to an electrical sign relative to 
the light power (Beaty RD, Kerber JD, 1993) [2]. 
 

Table 4: Standard operating conditions for the analysis of heavy 
metals using atomic absorption spectrometry 

 

Metals Wavelength 
(nm) 

Lamp current 
(mA) Flame Slit width 

(mm) 
Lead(Pb) 283.3 12 283.3 12 

Air-
acetylene 

0.7 
Cadmium(Cd) 228.8 6 228.8 6 0.7 
Copper(Cu) 324.8 30 324.8 30 0.7 

Zinc(Zn) 213.9 20 213.9 20 0.7 
Cobalt (Co) 240.7 30 240.7 30 0.2 
Nickel(Ni) 232.0 30 232.0 30 0.2 

 
5 .3 X-ray fluorescence (XRF)  
XRF is a physical phenomenon involving the interaction of 
X-rays with matter. When high intensity X-ray radiation 
strikes an atom, it dislodges one or more of the tightly held 
electrons from the inner orbitals. This action makes the atom 
unstable. The unoccupied spaces in the lower orbital will be 
promptly filled by electrons from an outer shell. These 
electrons have a higher energy than the replacing electron. As 
a result of these processes, energy is released in the form of 
X-rays. Since the electronic energy levels for each element 
are different, the energy of X-ray fluorescence peak can be 
correlated to a specific element. X-ray fluorescence 
spectroscopy (XRFS) is an elemental analysis technique 
applicable for element coverage from sodium to uranium in 

various matrices that typically requires minimal sample 
preparation. A spectrometer usually consists of radiation (X-
ray) source, sample chamber, detector, and a computer for 
data processing (Beckhoff B, Kanngießer B, Langhoff, N, 
Wedell R, Wolff H, 2007) [4]. 
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