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Abstract:
Samples of vegetables and fruits grown in open fields and local closed fields were taken and 

compared with vegetables and fruits imported from other countries, and different levels of nitrate 
were found. The study aimed to measure the percentage of toxic nitrate remaining in fruits and veg-
etables from different sources and local fruits and vegetables grown in greenhouses and open fields 
and compare them with these imported vegetables and fruits. It was found that there were different 
levels of nitrate higher than the permissible limit due to the deposition of pesticides and their lack 
of spread in the open air in crops. The examination carried out with a portable Green Test device 
that gives nitrate levels, and the nitrate level spectrophotometer measurements presented by UV/
VIS double beam spectrophotometer at 538nm for comparison and to enhance the results obtained 
in this study, In addition, samples of crops examined from grown in Abu Ghraib fields, and readings 
were taken, and samples took from crops available in the market from different sources, and vege-
tables were collected from farmers from several fields grown in the open air as well as in covered 
fields. The study showed that the concentration of nitrates in imported fruits and vegetables such as 
(onions, garlic, beets, grapes, apples and strawberries) from outside the country were at high levels 
and exceeded the permissible limit, while local crops grown in open fields had a lower percentage of 
nitrite compared to those grown in covered fields in Iraq. Therefore, crops grown in open fields are 
more suitable for consumption than others and are considered healthy foods for humans.

Keywords  :Nitrate, vegetable, fruits, fields, Green test.

دراسة مستوى النترات 
في مختلف الخضروات والفواكه المحلية والمستوردة
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مستخلص:

تــم أخــذ عينــات مــن الخــراوات والفواكــه المزروعــة في الحقــول المفتوحــة والحقــول المغلقــة المحليــة ومقارنتهــا بالخضراوات 
والفواكــه المســتوردة مــن دول أخــرى، ووجــدت مســتويات مختلفــة مــن النترات.هدفــت الدراســة إلى قيــاس نســبة النــرات الســام 
ــول  ــة والحق ــوت المحمي ــة في البي ــة المزروع ــروات المحلي ــه والخ ــة والفواك ــادر مختلف ــن مص ــروات م ــه والخ ــي في الفواك المتبق
ــد  ــن الح ــى م ــرات أع ــن الن ــة م ــتويات مختلف ــاك مس ــد أن هن ــتوردة. وج ــه المس ــروات والفواك ــذه الخ ــا به ــة ومقارنته المفتوح
 Green Test المســموح بــه بســبب ترســب المبيــدات وعــدم انتشــارها في الهــواء الطلــق في المحاصيل.تــم إجــراء الفحــص بجهــاز
المحمــول الــذي يعطــي مســتويات النــرات، كــا تــم فحــص مســتوى النــرات بمطيــاف الأشــعة فــوق البنفســجية/المرئية ثنائــي 
الشــعاع عنــد طــول موجــي 538 نانومــر للمقارنــة وتعزيــز النتائــج المتحصــل عليهــا في هــذه الدراســة، اضافــة الى ذلــك تــم أخــذ 
ــرة في  ــل المتوف ــن المحاصي ــات م ــذ عين ــم أخ ــراءات، وت ــذ الق ــم أخ ــب، وت ــو غري ــول أب ــة في حق ــل المزروع ــن المحاصي ــات م عين
الســوق مــن مصــادر مختلفــة، وتــم جمــع الخــروات مــن المزارعــن مــن عــدة حقــول مزروعــة في الهــواء الطلــق وكذلــك في الحقــول 
المغطاة.أظهــرت الدراســة أن تركيــز النــرات في الفواكــه والخــروات المســتوردة مثــل )البصــل والثــوم والبنجــر والعنــب والتفــاح 
والفراولــة( مــن خــارج البــاد كانــت بمســتويات عاليــة وتجــاوزت الحــد المســموح به، بينــا المحاصيــل المحليــة المزروعــة في الحقول 
المفتوحــة كانــت نســبة النــرات فيهــا أقــل مقارنــة بتلــك المزروعــة في الحقــول المغطــاة في العــراق. وبالتــالي فــإن المحاصيــل المزروعــة 

في الحقــول المفتوحــة أكثــر ملاءمــة للاســتهلاك مــن غيرهــا وتعتــر أغذيــة صحيــة للإنســان.
الكلمات المفتاحية: النترات، الخضار، الفواكه، الحقول، الاختبار الأخضر.
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Introduction
The residues of vegetable and fruit 

pesticides are considered dangerous to 
the health of the human body. They are 
chemical substances that affect health, 
and their increase affects the body’s 
cells and vital organs[1]. Insecticides 
are toxic substances that havea role 
in killing single celled organisms and 
insects. They are used in agriculture 
to exterminate insects that affect the 
growth of cultivated plants. Research 
has indicated that pesticides are syn-
thetic substances that cause harm to 
humanity when used long-term or over 
long periods. Its negative symptoms af-
fect humans after a long period of use 
and consumption. Recent studies and 
research on cultivated products have 
found a high concentration of nitrite 
and nitrate in agricultural products, 
which affects the quality of the product 
because it impacts the health of the hu-
man consumer[2]. Nitrates are found 
in all fruits, vegetables, water, and 
other products, and humans consume 
them daily in different ways. Nitrate is 
a non-toxic chemical if taken in small 
quantities. However, it is chemically 
transformed into nitrite, which can be 

a toxic substance and cause a health 
risk, and its excess can cause serious 
poisoning, causing concern when pres-
ent in crops. It affects the quality of ag-
ricultural products in terms of human 
use of those crops. Nitrate compounds 
are used as fertilizers for agricultural 
crops. When you eat food, the nitrite 
metabolites present in it can cause bac-
teria to interact with enzymes in the 
mouth and digestive system to convert 
nitrates into nitrites [3].

The plant obtains the nitrogen nec-
essary for its growth from the soil in 
the form of nitrates. Excess nitrogen 
accumulates in the plant’s leaves and 
storage organs as nitrates. Nitrate is 
an organic compound in plants that is 
stored in both the roots and leaves, and 
the percentage of its presence depends 
on the type of plant nutrition and its 
growth conditions[4]. The high con-
tent of nitrates in humans and animals 
causes danger to the cells in the human 
body when these products are con-
sumed as food. The nitrates that come 
from food are absorbed in the human 
digestive system and enter the blood 
and tissues, and a large amount of them 
is excreted from the body through the 
kidneys. Nitrates are considered low 
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toxicity and contribute to metabolic re-
actions and some of them are convert-
ed into useful compounds and when 
they are converted into nitrite (NO2), 
they are considered highly toxic com-
pounds and their excess in the body 
may cause cancer [5]. Previous stud-
ies have proven in numerous published 
researches the unhealthy effects on the 
human body, which may be due to the 
presence of these substances due to the 
use of fertilizers and pesticides con-
taining nitrogen. It may also lead to an 
increase in nitrates in the soil and they 
ionize in the soil and with the contin-
uous increase in fertilization, nitrates 
accumulate in agricultural crops. Nat-
urally, the percentage of nitrite ranges 
between 1-1000 mg/kg of crop weight 
6[]. Converting nitrates to nitrites and 
accumulating them in the body in large 
quantities is dangerous to the body and 
causes health problems in the diges-
tive system. These substances can re-
act with amines, leading to the forma-
tion of carcinogenic compounds such 
as N-nitrosamine, which accumulate 
in the human stomach and can cause 
stomach, esophageal and gallbladder 
cancer. The nitrate compound is also 
with hemoglobin in the blood and is 

converted from nitrates to nitrites, 
causing a decrease in the transfer of 
oxygen to the body’s tissues [7]. The 
maximum number of nitrates that en-
ter the body daily is less than 3.65 mg/
kg. Given the harmful effect of nitrites 
and nitrates, determining the percent-
age of these Compounds in vegetables 
and fruits are important in agricultural 
products consumed in Iraq. Therefore, 
the present study was conducted to 
measure the nitrite content in agricul-
tural crops grown in the country and 
compare it with those imported from 
outside Iraq8[  ].

Nitrate ions accumulate in plants 
through external factors including tem-
perature, humidity, lighting, mineral 
nutrition, fertilization, and irrigation 
methods. Farmers resort to adding fer-
tilizers containing nitrates in order to 
accelerate their growth and increase 
their maturity, as this leads to the ac-
cumulation of nitrates in different parts 
of plants if these fertilizers are used 
excessively9[  ]. It is known that the 
health risk lies in reducing nitrates in 
food when they enter the body and con-
vert them to nitrites. Nitrites turn into 
nitrosamines and cause many diseases 
such as cancer, as this substance is con-
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verted in the intestines by bacteria in 
the intestines. In addition, nitrogenous 
materials can affect the environment 
by reaching river water and groundwa-
ter. Studies have shown that the level 
of nitrates in drinking water should not 
exceed fifty milligrams per liter of wa-
ter, which is a level considered safe for 
the health of the consumer [10]. The 
mechanism of nitrate interaction with 
proteins in the body produces nitro-
samines. If nitrates are consumed at a 
level higher than (250 mg/kg), methe-
moglobinemia occurs. Its symptoms 
include the inability of blood cells to 
carry oxygen to the body’s organs, 
which leads to suffocation. The signs 
of the disease include the appearance 
of a blue color on the patient’s body, 
headache, nausea, and a pale blue col-
or covering the eyes, mouth, and lips. 
The Greentest Eco-a device for rapid 
analysis of nitrates in fresh fruits and 
vegetables, as well as to determine the 
level of radioactivity and detect salts 
in foods and all materials that turn into 
fertilizers in fruits and vegetables. Ni-
trates are considered one of the most 
harmful substances, and continuous 
consumption of foods with a high ni-
trate content may lead to the risk of co-

lon cancer [11].

Materials and procedure 
A) A. We took samples of imported 

crops in addition to samples of crops 
grown in Iraq (Abu Ghraib fields) 
grown in closed plastic fields and grown 
in open farms. We measured the differ-
ent exported crops with the device and 
took several readings after washing the 
vegetables well with deionized water 
before testing to remove impurities 
and dirt. We took several readings of 
the nitrate content in the samples us-
ing a small portable device equipped 
with a small screen to show the mea-
sured result, of Russian origin Nitrate 
Meter “Green Test” Eco, which mea-
sures residual chemicals in vegetables 
and fruits, produced by ANMEZ), the 
Green Test device measures vegetables 
and fruits that contain various salts that 
can cause harm to human health [12].  

B) Dual-beam UV/Vis spectro-
photometer measurements at 538 nm 
wavelength were used to compare 
imported samples as well as samples 
grown in Abu Ghraib fields such as 
(onion, garlic, beetroot, grapes, apples 
and strawberries). The UV spectrome-
ter operates at a light path length in the 
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measuring cell of 1 cm. 
two grams of samples took and 

added (1) ml of hydrochloric acid to 
it and prepared a volume of (50) ml 
of distilled water, added it to (1) ml 
of hydrochloric acid and used it as a 
standard solution. The absorbance was 

measured at a wavelength of 538 nm 
and the absorbance value was com-
pared with the values ​​of the standard 
curve. The concentration of nitrates 
in the samples was determined by the 
calibration curve and we recorded the 
values ​​that appeared [13].

Picture (1) Greentest device

Results and discussion
Samples of imported vegetables 

and fruits from outside Iraq were mea-
sured, and the results showed that they 
contained high levels of nitrate. Vege-
tables and fruits grown in local open-
air fields were also measured, as well 
as samples of crops grown in local 
covered fields.The study showed that 
vegetables and fruits grown in local 
covered fields contained varying levels 

that exceeded the permissible limit of 
nitrates, as the reason for the presence 
of covers on the plants leads to the ac-
cumulation of fertilizers and the failure 
of their waste to evaporate, as in the 
case of plants grown in open-air fields, 
where the measured level of nitrates 
in those fruits was at low and some-
what permissible levels. The presence 
of high levels of nitrates in those fruits 
poses a risk to human health14[ ]. The 
results also showed that most of the 
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plants measured that contain Impuri-
ties from fertilizers and chemical pes-
ticides are primarily imported plants, 
and secondarily plants grown in cov-
ered fields in what are called (green-
houses). The World Health Organiza-
tion recommends that the suggested 
maximum daily limit for nitrate intake 
is 50 mg Nitrate [15], levels in crops 
imported from outside Iraq exceeded 
the permissible daily nutritional limit 
of (400 mg/kg) when the samples were 
examined and the results of the crop 
examination were compared with the 
spectrophotometer to detect nitrates. 
Local vegetables and fruits grown in 
open fields showed that the nitrate lev-
el in these plants was within or close 
to the permissible level [16]. In table 
1 showed large quantities of nitrates 
in the plants measured by the device 
(green test). The spectroscopic results 
also showed through the calibration 
curves that the nitrate concentrations of 
the samples exceeded the permissible 
limit. The samples of these plants were 
vegetables and fruits imported locally 
from other countries, which may have 
used high levels of fertilizers during 
cultivation, or the plant may have been 
treated with chemical pesticides [17], 

or used preservatives for the purpose 
of preserving it during transportation 
and storage, high values ​​were recorded 
for both tests.
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Table 2 showed the level of nitrates 
of samples of vegetables and fruits 
grown in covered fields inside Iraq, 
which took from the Abu Ghraib fields, 
show a difference in the values ​​of the 
nitrate level in them. This is confirmed 
by the results of nitrate concentrations 
in relation to the spectral absorption 

of nitrates, which gave results close 
to what is in the first table. The reason 
for this may be the use of pesticides in 
covered fields which leads to the ac-
cumulation of chemicals on them as a 
result of not being exposed to the open 
field [18], which leads to their accumu-
lation on the cultivated plants.

Table2: the average nitrate level in fruits and vegetables inside closed greenhouses

Measured 
vegetables

Stan-
dard 
value 

(mg/kg)

First 
value 

(mg/kg)

second 
value 

(mg/kg)

third 
value 

(mg/kg)

Fourth 
value 

(mg/kg)

The av-
erage

Concentration 
spectropho-
tometer of 

NO3 (mg/kg)

Onion 80 90 111 96 99 99 400

Garlic 70 92 92 94 99 94.25 380

Beetroot 1400 1550 1562 1740 1633 1621.25 400

Grape 60 78 82 88 75 80.75 210

Apples 60 77 78 93 87 83.75 200
Strawber-

ry
100 123 137 132 134 131.5 420

The results showed in Table 3 of 
local vegetables and fruits grown in 
open fields took from the farms of Abu 
Ghraib/Iraq that the level of nitrates is 
within the permissible level and this 
indicates that open fields are the best 
option for agriculture and the produc-
tion of good agricultural crops in terms 
of human consumption.
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The results showed that the nitrate 
values ​​in the samples of imported garlic 
grown in covered fields are somewhat 
high when compared to the nitrate val-
ues ​​in garlic grown in open green farms, 
which are close to the permissible val-
ues ​​as shown in the tables of imported 
samples and the tables of samples tak-
en from covered fields inside the coun-
try. The values ​​also indicated that veg-
etables and fruits grown in open fields 
contain nitrates, but the permissible 
values ​​are as determined by the World 
Health Organization [19]. In addition, 
we concluded that the nitrate values ​​in 
imported strawberries were 149 mg, 
and the nitrate value in strawberries 
grown in local closed fields was 132 
mg, which are high values ​​compared to 

the nitrate values ​​in strawberries grown 
in the open air, which are close to the 
permissible limits. We conclude from 
this study that plants grown in open 
fields contain lower levels of nitrates 
and are considered edible fruits and 
beneficial to human health [20]. Com-
pared to the results of nitrate values ​​
measured in the portable device with 
nitrate concentration values ​​for spec-
tral absorption, values ​​exceeding 50 
mg/kg are considered high values ​​and 
may pose a risk to the body, according 
to what was determined by the World 
Health Organization [21]. The reason 
for the presence of nitrates in high 
quantities may be due to the increase 
in the quantities of chemical fertilizers 
in order to increase the speed of plant 

Table1: the average nitrate level in fruits and vegetables in the open field

Measured 
vegetables

Stan-
dard 
value 

(mg/kg)

First 
value 

(mg/kg)

second 
value 

(mg/kg)

third 
value 

(mg/kg)

Fourth 
value 

(mg/kg)

The 
aver-
age

Concentration 
spectropho-

tometer of NO3 
(mg/kg)

Onion 80 83 80 85 84 83 200
Garlic 70 77 72 66 78 73.25 90

Beetroot 1400 1450 1362 1400 1420 1408 100
Grape 60 67 62 61 59 62.25 70
Apples 60 60 63 69 70 65.5 80

Strawberry 100 101 107 110 107 106.25 150
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growth and the incorrect method of 
using fertilizers that eliminate insects 
and living organisms that hinder plant 
growth, which may leave long  period 
toxic residues on agricultural crops. A 
study indicated that human exposure to 
nitrogen pollution from nitrates in food 
and water and nitrogen oxides in the 
surrounding air leads to an increased 
risk of myocardial infarction, respira-
tory problems and asthma. High levels 
of nitrates were identified in drinking 
water and high quantities were found 
in drinking water, as several studies in-
dicated. [22]. The presence of nitrates 
in crops imported from outside Iraq 
may be due to the use of preservatives 
to preserve crops during transportation 
and storage, which contain nitrates 
which causes an increase in the num-
ber of nitrates on those crops. Studies 
have indicated this, as the health risks 
to citizens from exposure to nitrates 
were evaluated through the consump-
tion of some vegetables that were ana-
lyzed, such as (cucumbers, carrots, to-
matoes, potatoes, lettuce, cauliflower, 
onions, and mushrooms) to determine 
the nitrate contents.The estimated dai-
ly intake values ​​for some vegetables 
exceeded the acceptable daily intake 

of nitrates[23].

Conclusions 
The study found that nitrate levels 

exceed the permissible limit due to 
the large number of chemical fertiliz-
ers. To reduce the number of nitrates 
in food, most of which may contain 
harmful fertilizer residues, we suggest 
the need to reduce the number of pesti-
cides and chemicals during agriculture 
by farmers inside Iraq and the need to 
educate and guide farmers when using 
these pesticides to reduce the risks of 
fertilizer and chemical residues accu-
mulated on cultivated plants. Fruits and 
vegetables should also be washed well 
with water, and it is preferable to soak 
them in cold, slightly salted water for 
30-40 minutes, as this reduces the per-
centage of nitrates by exchanging salt 
with nitrates. The study recommends 
the need to know the source of agricul-
tural products imported from outside 
Iraq and to increase the encouragement 
of local agriculture in open fields and 
to eat these fruits more than imported 
fruits.
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