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Introduction
The food quality is of the main concern for all governments. 

Guidelines and monitoring on the major food pollutants are 
accepted and applying in all over the world. One of the most 
common contaminants are nitrates and nitrites, which are often 
neglected as toxins and exert positive Umar & Iqbal [1], Gunnar’s 
[2] and negative Forman & Shuker [3], Santamaria [4], WHO 
[5], EWG’s [6,7] influence on the human health, in dependence 
of quantity that has been digested. The accepted daily intake of 
nitrates is calculated on the base of artificial presence in food as 
additives which preserve the food products Santamaria [4].

Nevertheless, the nitrate intakes derive not only from the 
cured meat and water, but mainly from vegetables, naturally. 
Vegetables can constitute more than 80% of dietary nitrates 
consumption Dich [8], Suzan [9], Hord [10], ATSDR [11], Brkić 
[12], Ranasinghe & Marapana [13] from 300 to 940mg/g 
Santamaria [4], when the nitrate contain of water is limited to 
10mg/l WHO [5]. Vegetables are considered as a main source of 
dietary nitrate in the human diet Knight et al. [14] compared to 
the amount received from processed meat Hord [10].

In meat products in order to preserve the red color and to 
prolong their shelf life are used potassium or sodium nitrates 
and nitrites as food additives Karl-Otto Honikel [15], WHO [5], 
EWG’s [6,7], Smith-Welch [16]. Hence, in the most countries 
their use is usually limited by laws, and ingoing or the residual  

 
amounts are controlled. Most nitrate contamination of water and 
food products comes from animal waste or fertilizers Santamaria 
[4], EWG’s [6,7].

Healthy Effects of Nitrates
The health effects of any hazardous substance depend on dose, 

duration, route of exposure, personal qualities and lifestyles, and 
on the end from the existing of other chemicals ATSDR [11]. Nitrate 
and nitrite ions are part of earth’s nitrogen cycle, and a normal 
part of the nitrogen cycle in humans ATSDR [11]. Nitrates are 
considered as fewer toxic substances, but turn easy into nitrites, 
which form either nitric oxide or nitrosamines Karl-Otto Honikel 
[15] WHO [5]. The negative effects from digestion high number 
of nitrates can be developing of methemoglobinemia, disorders 
of thyroid glands, carcinogenicity and even malformations Hord 
[10], WHO [5]. The symptoms of exposure to high levels of nitrite 
are decreases in blood pressure, increased heart rate, headaches, 
methemoglobinemia, abdominal cramps, vomiting, and even 
death ATSDR [11].

Methemoglobinemia
The nitrates from the digestive tract are absorbed into the 

blood stream. The absorption starts from the stomach and up 
to upper small intestine they are fully assimilated WHO [5]. 
The studies demonstrated a link between nitrates and blood 
disorders in infants EWG’s [6,7]. In infants, nitrites may cause 
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methemoglobinemia, interacting with haemoglobin and reducing 
the ability of blood to transport oxygen Food safety [17]. The 
enzymes reducing the present of methaemoglobin back to 
haemoglobin are two-one NADH-dependent, and other NADPH-
dependent. Persons with a deficiency of NADH-dependent 
reductase easy developed symptomatic methemoglobinemia 
after exposure to nitrates and nitrites Kross & Ayebo [18].

Carcinogenicity
According to Forman & Shuker [3] the high number of 

nitrates in food are associated with stomach cancer. Nitrates are 
not carcinogenic in laboratory animals, but their reduction to 
nitrites, which can form nitrosamines in the body, increase the 
risk of cancer developing WHO [5], EWG’s [6,7]. Nitrites can form 
carcinogenic nitrosamines under acidic stomach environment 
Karl-Otto Honikel [15], Smith-Welch [16] or they can be created 
directly in foods through high-heat cooking. In 2015, the World 
Health Organization’s International Agency for Research on 
Cancer (IARC) identified processed meat as carcinogenic to 
humans BBC [19].

Beneficial Effect
In the oral cavity nitrates can turn into nitrites that exert 

antimicrobial activity and inhibit the growth of pathogenic 
microorganisms Umar & Iqbal [1]. Also, nitrites can be turn into 
Nitric Oxide (NO) in the body, which is a signalling molecule that 
makes blood vessels dilate and reduces blood pressure Gunnars 
[2]. Thus, the high nitrate content naturally of beetroot juice has 
been attributed with reducing blood pressure and enhancing 
exercise performance Smith-Welch [16].

Daily Intake Regulation
Almost all countries regulated the nitrate content in food to 

protect human health Santamaria [4]. In most countries, NO3- 
ions in drinking-water do not exceed 10mg/l, and only if exceed 
50mg/l can be a major source of total nitrate intake WHO [5]. 

The US Environmental Protection Agency [20] set a Maximum 
Contaminant Level for nitrate of 44mg/L, equal to 10mg nitrate-
nitrogen/L or 10ppm, for drinking water. A new study indicating 
widespread nitrate pollution in U.S. drinking water -- at levels 
linked to increased cancer risk EWG’s [6,7]. The legal limit for 
nitrates in drinking water in most countries is 10 parts per 
million Health Canada [21], WHO [5] EWG’s [6,7], but recent 
research indicates that drinking water with more than 5ppm of 
nitrate increases the risk of kidney, colon, ovarian and bladder 
cancers EWG’s [6,7]. 

The Commission Regulation (EU) No 563/2002 sets limits 
for content of nitrates in vegetables in EU countries, but only for 
leafy green once (lettuce and spinach), which are considered as 
main source that constitute the daily ingestion. That regulation 
was amended two times in 2006 (EC Regulation No 1882/2006) 
and in 2011 with Commission Regulation (EU) No 1258/2011 
[22]. In some countries are set limits to maximum levels of nitrate 

for trade of some vegetables (beetroot, cabbage, carrot, celery, 
endive, Lamb’s lettuce, potato, radish and rocket) which form the 
main source of total dietary exposure of nitrate. For example, for 
potato in Germany the content should be less than 200 mg/kg 
Fresh Matter (FM), while in Poland there is a maximum limit of 
183mg/kg FM Santamaria [4].

Nonetheless, of restrictions and regulations accepted to 
control and minimize nitrate intake from human food, there 
are still vegetables on the EU market with exceeded levels. 
The assessment of human population nitrate exposure in Italy 
confirm that the acceptable daily intake was higher than the 
settled limits 3.7mg/kg bw per day and that the ingestion of 
nitrates from vegetables mainly generate the highest exposure 
to people of all ages Roila [23].

According to Smith-Welch [16], the widely varied diet with at 
least five servings a day of fruit and vegetables, and less nibbling 
on processed meats may prevent from the intake of a potentially 
carcinogenic nitrates and nitrites [24-26]. 

Conclusion
All types pollution of food are undesirable and all 

governments’ sets limits and monitoring programmes to control 
in the margins the possible toxic substances. There is no food 
product without contaminants but keeping a less amount of 
them e.g. the acceptable daily intake can be guaranty for good 
food quality.
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