=

-

| &

| 4
www.bfr.bund.de r

Bundesinstitut fiir Risikobewertung

FAQ on coumarin in cinnamon and other foods
Updated version of FAQ from 27 September 2012

Coumarin is a flavouring substance which is contained in relatively high concentrations in
cinnamon varieties collectively known as “Cassia cinnamon”. In especially sensitive persons,
even comparatively small quantities of coumarin can cause liver damage, although the effect
is usually reversible. Isolated coumarin must not be added to foods. However, to flavour
foods, coumarin-containing plant parts may be used. For cinnamon-containing foods, new
maximum permissible coumarin levels have been in place in the European Union since 2011.
In contrast, there are no limit values for cinnamon as a spice.

Consumers who take cinnamon-based food supplements should be aware that such prod-
ucts may contain high quantities of Cassia cinnamon. The BfR recommends moderate con-
sumption of Cassia cinnamon. Consumers who frequently use large amounts of cinnamon as
spice in their home cooking, for example for rice pudding with sugar and cinnamon, should
use Ceylon cinnamon which contains low levels of coumarin.

The BfR has updated FAQ on coumarin and cinnamon.

What is coumarin and where is it found?

Coumarin is a natural flavouring and fragrant substance contained in many plants. It is con-
tained in relatively high concentrations in varieties of cinnamon collectively known as “Cassia
cinnamon” and also, for example, in woodruff, tonka beans and melilot.

What is coumarin used for?

Synthetically produced coumarin is used in cosmetic products; it smells of fresh hay. In addi-
tion, coumarin is used in medicine as a drug for treating oedemas. Isolated coumarin must
not be added to foods. If it is contained in parts of plants added to foods to flavour them (as
is the case with cinnamon), the coumarin quantity is, according to the new European aroma
law, restricted for certain cinnamon-containing foods.

How much coumarin does cinnamon contain?

A rough distinction into two types of cinnamon can be made: Ceylon cinnamon only contains
low levels of coumarin which in the opinion of the BfR are safe in terms of their health effects.
Cassia cinnamon contains higher levels of coumarin. For this reason, it is not advisable to
consume large quantities of it over prolonged periods of time.

Are there limit values for coumarin in foods?

The new European flavouring regulation lays down limit values for cinnamon-containing
foods. Thus the maximum content for “traditional and / or seasonal bakery ware containing a
reference to cinnamon in the labelling” (for example cinnamon stars) is 50 mg (milligrams)
per kg of food. For desserts (for example rice pudding with cinnamon), the limit is 5 mg per
kg of food. The new limit values have been in place since January 2011. The old European
flavouring regulation of 1988 specified a stricter limit value of 2 mg per kg of food for food-
stuffs generally. That strict value was laid down at the time because the development of can-
cer resulting from small intake quantities could not be ruled out. However, more recent scien-
tific studies show that this concern was unfounded.

Seite 1 von 3



I
[ )
Bundesinstitut fir Risikobewertung v B R

www.bfr.bund.de

Are there limit values for coumarin in cinnamon?

No limit value currently exists for coumarin in cinnamon. The new European flavouring regu-
lation does not lay down any general limit values for natural ingredients contained in herbs
and spices.

Is too much coumarin potentially detrimental to human health?

The use of coumarin for medicinal purposes has shown that even relatively low doses can
lead to liver damage in a small group of especially sensitive persons, if the drug is adminis-
tered for a few weeks. In mild cases, this leads to an increase of liver enzymes in the blood.
In severe cases, it results in inflammation of the liver which can manifest as jaundice. The
precise mechanism leading to these symptoms is not known. However, the effects are usual-
ly reversible. In contrast, no such cases of liver damage following consumption of cinnamon
have been described in the scientific literature to date.

Can coumarin provoke cancer?

In animal experiments, very large doses of coumarin administered over long periods of time
did provoke cancer in rats and mice. For humans, however, there are no indications that tu-
mours may be triggered by coumarin.

How does the BfR assess the health risk posed by coumarin in cinnamon?

The BfR has assessed the health risk that may be posed by coumarin in foods. It emerged
that in animal experiments and when administered to sensitive persons as a drug, coumarin
could damage the liver. For this reason, the BfR then derived a tolerable daily intake (TDI).
This is the amount that a person can ingest daily over a lifetime without appreciable health
risk. The TDI is 0.1 mg (milligrams) of coumarin per kg of bodyweight and day and it also
applies to especially sensitive consumers. This means that an adult with a body weight of 60
kg can consume 6 mg of coumarin every day for the rest of their life without any noticeable
health impairment. The European Food Safety Authority has calculated the same value in its
assessment of coumarin. If this value is exceeded in the short run, this does not pose any
health risks.

How high are coumarin levels in cinnamon as a spice?

Data of food monitoring shows that Cassia cinnamon on average contains approximately
3000 mg (3 g) of coumarin per kg of cinnamon. However, the highest measured levels were
as high as 10000 mg (10 g) of coumarin per kg of Cassia cinnamon.

How much coumarin is contained in cinnamon-containing foods?

The studies conducted by the food control authorities in 2006 revealed that the maximum
coumarin level of 2 mg per kg of food in force back then was clearly exceeded. Thus in cin-
namon stars, for example, up to over 100 mg per kg of food were detected. Following the
public debate in the year 2006, food manufacturers guaranteed compliance with the old max-
imum level still applicable at the time by changing their recipes and by taking other
measures. It is not currently known how far below food manufacturers have, since 2011,
stayed below the new coumarin limit values for cinnamon-containing foods.

Does the consumption of cinnamon-containing foods pose arisk for consumers?

It is only possible to exceed the tolerable daily intake with food alone, if the limit value of 50
mg per kg of food is reached completely and if large amounts of such foods are eaten on a
daily basis. For small children with a body weight of 15 kg, the TDI would be reached if they
ate 30 g of cinnamon stars (about 6 small cinnamon stars) or 100 g of ginger bread cake
every day, provided that no other coumarin exposure from other sources occurs. For adults
(with a body weight of 60 kg) this equals more than 120 g of cinnamon stars (about 24 small
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cinnamon stars) per day. As with other foods, the BfR recommends consumption in modera-
tion. It must be borne in mind in this context that coumarin can additionally enter the body via
cosmetic products such as coumarin-containing body lotions and body oils.

Does the ingestion of cinnamon as spice pose a risk to consumers?

Since slight exceeding of the TDI for one to two weeks can be seen as safe, a health risk for
consumers is only possible, if they eat very large amounts of Cassia cinnamon with high
coumarin contents over an extended period of time. An adult with a body weight of 60 kg
reaches the TDI by consuming about 2 g of Cassia cinnamon per day. A small child with a
body weight of 15 kg reaches its TDI by ingesting about 0.5 g of Cassia cinnamon (see pho-
to). If, for example, a small child eats rice pudding with sugar and cinnamon as a main meal
twice a week, each time with 0.5 g of cinnamon (coumarin content: 3000 mg per kg of cin-
namon), he or she only reaches 29 % of the TDI. Those who frequently use large amounts of
cinnamon as a spice in their home cooking, for example for rice pudding with sugar and cin-
namon, should make sure that they use Ceylon cinnamon which is low in coumarin.

How can the consumer distinguish between Ceylon cinnamon and Cassia cinnamon?
If the cinnamon is in powder form, it is hardly possible for consumers to tell Ceylon cinnamon
and Cassia cinnamon apart. However, there are products that explicitly state the type of cin-
namon as “Ceylon cinnamon” on the packaging. Cinnamon sticks are rather different: where-
as for Cassia cinnamon, a relative thick outer layer forms a small roll, the cross-section of a
Ceylon cinnamon stick resembles a cut cigar — several fine rolled-up layers make up the cin-
namon stick, resulting in a relatively densely packed cross section.

Does the ingestion of cinnamon as a food supplement pose arisk to the consumer?
Consumers taking cinnamon-based food supplements should be aware that these products
may contain high levels of coumarin. The coumarin content of cinnamon supplements varies
and depends on the type of cinnamon used as well as the way it is processed. If Cassia cin-
namon powder is taken, consumers may, depending on the recommended dose, exceed the
TDL.
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