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Abstract- The aim of this study is to determine the levels of some heavy metals (As, Bi, Cd, Co, Cu, Mn, Mo, Ni, Pb, Sb, V 
and Zn) in the potatoes, in Burdur at Turkey, and to understand what inconveniences these consuming potatoes bring to the 
human health. ICP-OES (Inductively Coupled Plasma-Optical Emission Spectrometer) was used because of the fact that it 
has very sensitive to determine low amount of heavy metals in potatoes samples. The experimental results reveal that As, Bi, 
Cd, Co, Mo, Ni, Pb, Sb and V concentrations in potatoes samples were found lower than the limit of detection of ICP-OES 
method. On the other hand, Cu was found in the range of 2-2.5 mg/kg, Mn was found as 3.5 mg/kg and Zn was found in the 
range of 10-11.5 mg/kg. 
 
 
I. INTRODUCTION 
 
The vegetables are very important for the human 
body to maintain its development and a healthy life 
[1]. However, vegetables may contain toxic elements 
(such as Pb, Zn, Cd, Cu, Mn) as well as useful 
contents [2]. They live in nature in an ecosystem of 
air, water and soil. This triple ecological balance is so 
orderly that the nature on its own has the ability to 
self-renew and to assimilate waste. However, 
environmental pollution increases day by day, and the 
ecological balance progresses towards deterioration 
[3]. 
 
The growing population, rapid urbanization, 
industrialization, widespread use of fertilizers and 
pesticides in agriculture fields, along with the 
developing technology, bring new kinds of pollution 
every day. The heavy metals are among the most 
important pollutants. They can come from a variety 
of sources, are resistant to environmental conditions, 
do not detract from wastes, easily enter the food chain 
and accumulate with increasing density in the living 
body. For this reason, heavy metals are considered as 
an important environmental problem [4]. They enter 
the human body through respiratory nutrition and 
skin absorption and accumulate in tissues. Even the 
taken of these heavy metals at very low levels can 
cause serious health problems or even death. For this 
reason, the World Health Organization (WHO) has 
identified quantities that these heavy metals will harm 
to human health. 
 
The heavy metals in vegetable crops may have 
suffered from many reasons such as contaminated 
water, metal-based fertilizers and pesticides, 
industrial emissions, transportation, harvesting 
processes, sales, contaminating water and irrigation 
[4]. These metals cannot be removed from the body 
and over time they reach toxic value. In the 
investigations, people exposed to heavy metals were 

exposed to behavioural disorders related to mental 
and neurological effects, neurotransmitter production 
and irregularities in their function, and many more 
metabolic problems were observed. Subsequently, 
serious inconveniences such as injuries and the 
failure of some organs to act according to the 
proportion of heavy metal being exposed have arisen. 
 
WHO and FAO insist on contaminants and are 
conducting a series of studies in this regard. 
Especially the heavy metal ions, their contamination 
with food and the problem that they arise when they 
go over the daily tolerable limits, are the priority 
issues on these organizations. The Codex 
Alimentarius Commission (CAC), which is jointly 
established by FAO and WHO and whose work is 
undertaken to establish world standards, continues to 
work to determine limit values for certain metals and 
certain values specific to certain countries [5]. 
Potatoes are divided into yellow and red according to 
the outer shell color. Potato seed is called as milva 
which is especially growing in Niğdeat Turkey. It is 
beneficial to diabetics. It is useful in the vein neck. 
When a hard thing is swallowed, it helps to remove 
foreign matter without harming the body. There are 
different types of potatoes. Some of these can be 
listed as follows: Granul, Selma, etc. Also, these two 
types are the most delicious. The interior of one is 
bright and has a pleasant smell and taste, and it also 
fries quickly. 
 
Various methods are used to identify heavy metals. 
These methods include; 
a) Flame atomic absorption spectrometer (FAAS) b) 
Graphite furnace atomic absorption spectrometer 
(ETAAS) c) Inductively coupled plasma-optical 
emission spectrometer (ICP-OES) d) Inductively 
coupled plasma-mass spectrometer (ICP-MS). 
Among these methods, ICP-OES was used in this 
study to determine some heavy metals in some 
potatoes samples. 
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II. EXPERIMENT 
 
Examples 
The potato samples used in this study were taken 
from Burdurcity at Turkey. The crushed portions of 
the potato samples were removed, the shells were 
stripped and only the edible portions were used for 
analysis. 
 
The Specimen Preparation and Its Function 
The potato samples were cut into small pieces and 
placed in two petri dishes. Petri dishes were placed at 
105 °C and dried for 12-13 hours. The samples 
removed from the oven were dusted into the air. From 
the powdered samples, 5 g of the sub-samples were 
weighed and put into the crucibles. 4 drops of 
concentrated nitric acid (HNO3) were added and 
waited as 3-4 min to burn up. It was then covered 
with aluminum foil and a hole was made through the 
foil. The prepared samples were put into an ash 
furnace and the temperature was increased by 50 °C 
as every half hour starting from 300 °C. When the 
temperature reached to 550 °C, it was left at this 
temperature for 4 hours. The samples from the flask 
were left to cool. After evaporation, it was washed 
with 1 mol/LHNO3solution and filtered through black 
band strainer paper into 25 mL measuring flasks. It 
was completed with a 1 mol/LHNO3 solution to a 25 
mL line. 
 
Standards 
Standard solutions of heavy metals were prepared 
individually from the stock solutions. For lead 
Pb(NO3)2 (Merck), copper Cu(NO3)2.3H2O (Merck), 
zinc ZnCl2 (Merck), cadmium CdSO4 3H2O were 
used. The 0.1 mol/L HNO3 solution was also 
prepared from the concentrated HNO3solution. 
 
ICP-OES Analysis 

The measurements were 220.3 nm for Pb, 193.7 nm 
for As, 223.0 nm for Bi, 228.8 nm for Cd, 237.8 nm 
for Co, 324.7 nm for Cu, 257.6 nm for Mn, 202.0 nm 
for Mo, 341.4 nm for Sb, 206.8 nm for Sb, 292.4 nm 
for V and 213.8 nm for Zn. The slit width was set to 
0.2 nm for all metals. 
The results for each metal and the standard deviation 
of the results are calculated. Calibration plots were 
generated. The results were interpreted according to 
the generated calibration plots. 
 
Reliability 
The samples were carefully cleaned to prevent 
contamination. All reagents were of analytical 
purity.Ultra-pure water (PURIS purification system, 
18 MΩ.cm) was used throughout the study. The 
prepared solutions were analysed by both standards 
added and not added. The same sample processing 
procedure was applied to both methods. At the end of 
the process, average values were found for each 
heavy metal. 
 
III. RESULTS  
 
Nowadays, it is of great importance to know the 
levels of heavy metals in greenhouses in order to 
control these toxic metals because the determination 
of these levels is very important in terms of 
environment and human health [6]. 
The national and international regulations have 
reduced the level of toxic metals present in food to 
the greatest extent to improve food quality and 
protect human health. Thus, the quality of the toxic 
element should be controlled so that the quality is 
improved. The heavy metal concentrations are found 
as a result of heavy metal deposition on potato 
samples taken from Burdur at Turkey shown in Table 
1.  

 

 
Table 1.The heavy metal concentration for potato A, potato B and potato C samples (LDL: lower detection limit) 

 
The results showed that As, Bi, Cd, Co, Mo, Ni, Pb, 
Sb, V amounts are lower than detection limit. The 
detection limit for these metals were found to be 4 
mg/kg for As, Bi, Co, Mo, Ni, Pb, Sb, V and 2 mg/kg 
for Cd.  
WHO has set a limit for daily heavy metal intake. An 
adult average of 60 kg should receive 214 μg, 60 μg, 

3 mg, 3 mg and 60 mg for average Pb, Cd, Cu, Mn 
and Zn, respectively. The average consumption of 
these food items does not constitute a health risk for 
the consumer [7].Cu, Mn and Zn values were below 
this limit in this study.  
In this study, the levels of Cu in potato A sample 
were found to be 2.50±0.012 mg/kg. Accordingly, the 
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Cu values found in this study were higher than in 
Sweden, Nigeria, USA and Pakistan. This may be due 
to high pollution, irrigation water, agriculture and soil 
pollution. 
 
The Mn value found is also low. Since Mn deficiency 
is not determined in people who are on a natural diet, 
the European Union did not specify any restrictions 
or regulation for the general population in manganese 
intake. 
 
It has been concluded that the heavy metal levels in 
the potato samples examined are not a problem for 
the environment and public health. In addition, Zn, 
Cu, Mn metals are absolutely necessary as plant 
nutrients [8]. 
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