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Nitrosamines in food and their
cancer risks: what you need to know

EMMA CAMILLERI
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BLUNDELL

Food is an essential part
of our daily lives. It is necessary
to sustain ourselves and lead
healthy lives. Some of us may
take it for grunted and forget
how privileged we are not to
feel starved. However, despite
our efforts to maintain healthi-
ness through our food choices,
have we ever asked what is in
the food we consume? [s it just
nutrients?

In recent years, there has been
growing concern about the pres-
ence of nitrosamines in our food
supply and their potential link
to cancer. Nitrosamines are a
class of chemical compounds
that are formed when certain
foods and additives react with
nitrogen-based  compounds,
such as amines or amides, under
certain conditions. This process,
known as nitrosation, can take
place during food processing,
storage or cooking, particularly
when certain conditions are
met, such as high heat, low pH
and the presence of precursors.
While the research on the topic
is still evolving, there is evi-
dence to suggest that exposure
to nitrosamines may increase
the risk of developing certain
types of cancer.

Sources of nitrosamines

Nitrosamines can be found ina
variety of food sources, with
some common examples includ-
ing processed meats, such as
bacon, as well as smoked and
cured fish. They can also be
present in some dairy products,
beer and even in certain vegeta-
bles and fruits that contain natu-
rally occurring nitrate and
nitrite compounds. Additionally,
nitrosamines can form during
food processing and cooking
processes, particularly when
high heat and certain ingredi-
ents are involved. Some common
examples include:

Processed  meats:  Bacon,
sausage, hot dogs, ham and
other cured or smoked meats
are known o contain ni-
trosamines. Nitrite salts, used as
preservatives in  processed
meats, can react with amines
present in the meat, leading to
nitrosamine formation.

Smoked and cured fish: Similar
to  processed meats, ni-
trosamines can form in smoked
and cured fish products due to
the smoking and curing
processes.

Dairy products: Some cheese
and milk products may contain
nitrosamines, as they can be
formed during the fermentation
process or due to contamination.
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Beer: Nitrosamines can be
formed during the malting and
brewing process of beer, partic-
ularly when malt is dried using
indirect-fired kilns.

Vegetables and [ruits: Certain
vegetables and fruits, such as
spinach, lettuce and beets, con-
tain naturally occurring nitrate
and nitrite compounds. Under
certain conditions, these com-
pounds can react with amines
in the stomach to form ni-
trosamines.

Although nitrosamines can be
harmful to our health in various
ways, particularly due to their
carcinogenic properties, they
do have some beneficial uses.
They have antimicrobial prop-
erties, which can help prevent
the growth of harmful bacteria
in processed meats. Addition-
ally, nitrosamines can con-
tribute to the characteristic
flavours and colours of certain
foods, such as smoked meats
and fish.

The health risks
nitrosamines pose to one’s
health

Nitrosamines are carcinogenic
and are consequently linked to
an increased risk of developing
certain types of cancer, such as
gastric, nesophageal, colorectal
and bladder cancer since they
can interact with our DNA caus-

ing mutations and cellular dam-
age. This is believed to be the
primary mechanism through
which these chemicals cause
cancer. Additionally, ni-
trosamines may encourage can-
cer development by promoting
cell proliferation together with
the growth and survival of can-
cer cells through their interac-
tions with cellular signalling
pathways and the production of
reactive oxygen species, Fur-
thermore, nitrosamines can be
metabolised in the body to
form reactive compounds, such
as alkylating agents, that can
bind to DNA, leading to genetic
alterations and potential can-
cerous changes. Likewise, ni-
trosamines may also promaote
the growth and progression of
existing cancer cells through
various mechanisms.

These chemicals aren’t only
carcinogenic but may also
cause liver and kidney damage
as was depicted in some animal
studies.

What can be done

Due to the potential health
risks associated with ni-
trosamines, regulatory bodies
around the world have imple-
mented measures to minimise
exposure to these compounds.
For example, the United States
Food and Drug Administration

(FDA) has set limits on the lev-
els of nitrosamines in various
food products, particularly in
processed meats. The European
Union has also established reg-
ulations to control nitrosamine
formation during food produc-
tion and has set maximum lim-
its for specific nitrosamines in
various food categories.

While efforts are being made
to minimise nitrosamine forma-
tion and exposure, consumers
can take certain steps to reduce
their intake. Choosing fresh, un-
processed foods and avoiding
processed meats can help lower
nitrosamine consumption. Addi-
tionally, proper storage and
cooking methods, such as avold-
ing overcooking or charring, can
help reduce nitrosamine forma-
tion.

While further research is still
needed to fully understand the
extent of the cancer risks asso-
ciated with nitrosamines and to
explore additional sources and
preventive strategies, ongoing
surveillance and monitoring of
nitrosamine levels in food prod-
ucts are essential to ensure pub-
lic safety and guide regulatory
actions. Furthermore, educating
consumers about the potential
risks and encouraging the con-
sumption of fresh, unprocessed
foods is of paramount impor-
tance,

“While further
research is still
needed to fully
understand the
extent of the cancer
risks associated
with nitrosamines
and to explore
additional sources
and preventive
strategies, ongoing
surveillance and
monitoring of
nitrosamine levels in
food products are
essential to ensure
public safety and
guide regulatory
actions.”

Alternatives to nitrosamines

In the food industry, alterna-
tives to nitrosamines are being
explored to reduce the cancer
risks. Some potential alterna-
tives include:

Natural antioxidants: The ad-
dition of natural antioxidants,
such as ascorbic acid (vitamin
C) oralpha-tocopherol (vitamin
E), can inhibit nitrosamine for-
martion,

Alternative curing methods:
Nowvel curing techniques, like the
use of natural brine mixtures or
plant-derived compounds, are
being investigated as alterna-
tives to traditional nitrite-based
Curing processes.

Modified Food Processing: Opti-
mising processing conditions,
such as temperature, pH, and
the use of additives, can min-
imise nitrosamine formation

Conclusion

Understanding the scientific
intricacies of nitrosamines pro-
vides valuable insights into their
potential risks and impact on
health. As seen throughout this
article various processes that
one may overlook can lead to
the formation of these chemi-
cals. Thus, Implementing repu-
latory measures, exploring
alternative additives, modifying
food processing techniques and
educating the public are essen-
tial in minimising nitrosamine
exposure,
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