
 

Understanding Nitrite and Nitrate in Human Health 

 

 

 

 

 

 

 

 

 

 

 

Chemical Formula 

Nitrite (NO2
-) and nitrate (NO3

-) are naturally occurring ions found in the environment and in some 
foods.  Nitrate is naturally converted into nitrite predominately by saliva in the mouth.1  

Dietary Sources 

Vegetables are the major dietary source of nitrate, providing over 85% of daily intake.2 Other sources 
are cured meat, fish, dairy products and drinking water. 
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• Around 85% of the nitrate in the diet comes from vegetables, notably red beets, spinach, 
radishes, celery, lettuce, cabbage, fennel, broccoli, cucumbers and leeks; the remainder is 
from cured meat, fish, dairy products and drinking water.  
  

• Nitrite is an essential ingredient required by the Government of Canada to be added to 
some prepared meat products to prevent spoilage and protect against listeriosis and 
botulism. Nitrite can be added to meat products in two ways: either through sodium 
nitrite, which is synthetically produced, or through a natural source like cultured celery 
extract. Either way, they provide the same important food safety benefits. 

 
• Emerging research suggests nitrite from dietary sources can form nitric oxide. Identified as 

one of the most important cellular signalling mechanisms in the body, maintaining nitric 
oxide balance is critical for optimal health, such as improved energy, memory, stamina, 
and sexual function, and disease prevention. The lack of nitric oxide production can lead to 
hypertension, atherosclerosis, peripheral artery disease, heart failure, and thrombosis 
resulting in heart attack and stroke; all of which have been treated by dietary nitrite 
interventions. 
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Vegetables containing the highest levels of nitrate include red beets, spinach, radishes, celery, lettuce, 
cabbage, fennel, broccoli, cucumbers and leeks.3 Cured meat products are required by federal food 
safety regulations to have the addition of at least 100 mg/kg of nitrate and nitrite, during the 
preparation process. Prepared meat products use natural nitrites, such as celery extract, or traditional 
sodium nitrite. 

 

Nitrite is Essential 

Nitrite is an essential ingredient in cured meat products. It is used as a preservative and an 
antibacterial agent; it also gives cured meat their characteristic colour and flavour.  Nitrite minimizes 
waste by preventing spoilage and enhances food safety by blocking the growth of Clostridium 
botulinium and Listeria monocytogenes.  

 

…/3 



-3- 

The Nitrite Debate  

During the 1950s and 1960s, some animal studies indicated the potential for nitrite to form 
carcinogenic N-nitrosamines.4,5  In the case of cured meats, N-nitrosamine formation may occur when 
secondary amines react with nitrous acid produced from nitrite at very high temperatures, for 
example, when bacon is fried at 170°C.   

As potential public health concerns were related to the formation of N-nitrosamines rather than to the 
nitrite itself, government regulations were introduced in the 1970s that both limited the addition of 
nitrite to cured meat products and required the inclusion of N-nitrosamine formation inhibitors in 
bacon, such as ascorbic acid (vitamin C), erythorbic acid and alpha-tocopherol (vitamin E).6 

From the 1980s to 2000s, the U.S. Food and Drug Agency and the U.S. National Toxicology Program, 
conducted numerous assessments and studies which consistently found that nitrite is safe at the levels 
consumed through the diet.7,8,9 

In 2006, a review of various epidemiological investigations that endeavoured to assess the potential 
carcinogenicity of nitrate and nitrite was conducted by the International Agency for Research on 
Cancer (IARC). The report concluded that under certain conditions the nitrate we consume could be 
altered to form carcinogenic nitrosamines. 10 However, newly published cohort studies did not support 
this conclusion.11 

Health Benefits 

Recent research is demonstrating health benefits of nitric oxide (NO), including improved energy, 
memory, stamina, and sexual function.12 Nitric oxide is a signaling molecule.  It signals arteries to relax 
and expand, immune cells to kill bacteria, and brain cells to communicate with each other.13,14 

Nitrite from dietary sources can form nitric oxide within the human body. Identified as one of the most 
important cellular signalling mechanisms in the body, maintaining nitric oxide balance is critical for 
optimal health and disease prevention.12  

The lack of nitric oxide production can lead to hypertension, atherosclerosis, peripheral artery disease, 
heart failure, and thrombosis resulting in heart attack and stroke. 15,16,17,18 All of these conditions have 
been shown to be affected positively by dietary nitrite interventions.19, 20 

The profound and far-reaching significance of this revelation was of such importance that, in 1998, the 
Nobel Prize in Physiology or Medicine was awarded for its discovery.21  
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