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Abstract – Coumarin is a colorless crystalline solid with a sweet odor resembling the scent of vanilla and a 
bitter taste. It is found in many plants, where it may serve as a chemical defense against predators. 
Coumarin is a colorless crystalline solid with a sweet odor resembling the scent of vanilla and a bitter 
taste. It is found in many plants, where it may serve as a chemical defense against predators. By inhibiting 
synthesis of vitamin K, a related compound is applied as the prescription drug warfarin – an 
anticoagulant – to inhibit formation of blood clots, deep vein thrombosis, and pulmonary embolism. 
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1.1 BIOSYNTHESIS, STRUCTURE AND 
ROLES OF COUMARINS IN NATURE 

Biogenetically, basic coumarins are obtained from 
shikimic corrosives with cinnamic corrosive 
substances. The particularity of the cycle is C-2 
hydroxyulation, which generates umbelliferone and 
induces a bridge (β-oxidation) of the side chain 
(Salixspp.). The whole interval is seen in Figure 1.10. 
Pyrano and furocoumarins are often made from 
shikimic corrosives biogenetically. These coumarins 
can be subdivided into two groups - clear, accurate 
and dependent - that encourage cyclic cycling and 
structure in the place where the isopentenyl 
pyrophosphate is combined. The assumption of 
biogenesis of dicumarol is a hydroxylation of the 4-
position coumarin, which captures a formaldehyde 
particle at this stage and is thick with another 4 
hydroxycoumarin molecule. In all angiosperms, 
straight coumarins are common (e.g.Oleaceae and 
Asteraceae). The Apiaceae plant family is the 
biggest and most diverse source of coumarin, with 
five different kinds of subordinates of coumarin 
(basic coumarins, lineal furocoumarins, rakish 
furocoumarins, lineal pyranocoumarins, and precise 
pyranocoumarins). In both cases, Rutaceae is also 
featured and improved. Often in direct coumarins 
travelled via the furo and pyranocoumarins the 
Angiospermae division is preferably prosperous. 

 

 

FIGURE 1.10:  Biosynthesis of simple 
coumarins. 

A large variety of essential plant species are 
commonly used as restaurants, fragrant plants and 
palatable plants for people and creatures that take 
possession of them. Any families of certain plant 
species containing coumarin; verified ethnomedical 
usage records for traditional drug frameworks, 
Ayurveda medicine, Chinese Traditional Medicine 
and Unani medicine. Additional medication 
attributes for coumarin, like relaxing, anticoagulant, 
antibird, antifungal, antiviral, anticancer, anti-
hypertensive, antituberculous, anti-convulsant, 
adipogenic, cancer preventive and neuroprotective 
effects, have also been identified. Some surveys 
have summarised and highlighted progress with 
coumarin usage, especially with regard to cell 
strengthening and malignancy. A few new 
applications for agricultural businesses and plant 
protection are considered in the amazing primal 
diversity of coumarins and their subordinates. 

1.1.1 Regulation of Coumarin in Food 

The European Parliament and the Council of 16 
December 2008 monitor the role of coumarin in 
food by Regulation (EC) No 1334/2008. The most 
intense amount of coumarin in some compound 



 

 

M. Madhavi1* Dr. Shailendra Sharma2 

w
w

w
.i
g

n
it

e
d

.i
n

 

3077 

 

 Study on Biosynthesis, Structure and Roles of Coumarins in Nature 

foods to which cinnamon is applied as an 
enhancement and in addition to foods with seasoning 
properties are laid down as described in Annex III of 
this guidance. 

While cinnamon is the fundamental source of 
coumarin from food, there is currently little 
opportunity for cinnamon to split up. There are no 
large breakthrough points for characteristic 
attachments found in spices in the latest European 
Implementing Directive. Since January 2011, current 
coumarin cutoff estimates have been identified. A 
tighter cutoff estimate of 2 mg per kg of staple 
nourishment was established by the ancient 
European Improving Directive in 1988. The 
demanding value was determined at the time 
because it was not possible to prevent the progress 
of malignancy due to a little admission. Later logical 
research shows, though, that this concern was 
unjustified. 

TABLE 1: Compound food in which the presence 
of the coumarin is restricted 

 

To research coumarin harm was approached by the 
EFSA Science Panel on Agricultural Additives, 
Aromatic Additives, Manufacturing Aids, and 
Products in Touch with Food. The board argued that 
coumarin in Exploratory Species was not genotoxic 
and that a TDI may therefore be calculated (decent 
day by day admission). In a two-year canine exam, 
0-0.1 mg of coumarin/kgbw was identified as a result 
of hepatotoxicity. The therapeutical use of coumarin, 
evaluated by the Federal Institute for Risk 
Assessment (BfR) and the identity of the smallest 
daily component prepared to instigate liver toxicity, 
provided a comparable opportunity for TDI as 
effectively resolved by EFSA (2004). 

EFSA argued in 2008 that the facts, discussion 
documents, and evaluations circulating since 2004 
were not based on the request made to the 
European Commission to modify the TDI for 0.1 
mg/kg bw of coumarin. In 2004, TDI established by 
the EFSA and confirmed by BfR in 2006 and by the 
EFSA in 2008, the BfR was validated by 2012 on the 
basis of the human bio-engine test evaluation carried 
out by Abraham. 

1.1.2 Food Sources of Coumarins 

1.1.2.1 Natural Sources of Coumarin 

In several seeds, daily flavours and feedingstuffs, 
coumarins are usually present. An immense amount 

of these blends are present in different homemade 
plants, normally used in human and creature food as 
restaurant crops, fragrant plants and delicious plants 
(Table 2). These coumarins are transported within 
the plants and can be present in seeds, flowers, 
leaves, roots, and stalks of plants throughout any 
part of the plant along these lines. Moreover, the 
strip has been found to be the most extravagant 
component of coumarins in organic materials, taking 
into account both the sub-atomic and the groupings 
of coumarins and furanocoumarins. A review of six 
distinguishing citrus strains (sweet orange, citrus, 
grapefruit, bergamot, clementine and pummelo) 
showed that the measurements orange and 
clementine for coumarin and furanocoumarin were 
poor while the absolute content for furanocoumarin 
was highest in Bergamot (Table 1). 

Coumarins can be included in several family plants, 
such as Apiaceae, Asteraceae, Rosaceae, 
Rutaceae, Rubiaceae, Solanaceae and 
Lamiaceae. For the most part, their event on plants 
depends almost as rarely on ecological conditions. 
Table 2 records part of coumarin common plant 
wellsprings and their subsidiaries. 

TABLE 2: Some of the natural sources of 
coumarins 

 

In plants, in general, over 1800 distinctive ordinary 
coumarins were discovered, while in 
microorganisms even coumarins were identified. 
Novobiocin and coumermycin from Streptomyces 
and aflatoxins from Aspergillus are some important 
coumarin individuals who have a microbial source 
spot. In some basic oils used as enhancer 
substances for example Chinese cinnamon oil, 
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cinnamon bark oil, and lavender oil, the existence of 
coumarin subordinates has also been verified. 

Epidemiological examination has shown that the use 
of an enormous amount of organic items, vegetables 
and whole grains is valuable for human welfare 
which will at the same time increase the acceptance 
of coumarin combinations. 

1.1.2.2 Coumarin in Foodstuffs 

In addition to leafy vegetables, certain food products, 
such as oils (olive, soya, peanuts), espresso, 
almonds, wine and tea, also contain coumarin, are 
widely used. The coumarin has been taken into 
account to incorporate the delicious smell of green 
Chinese and Japanese tea. Coumarin is found in 
cooling but in small quantities. They are also viewed 
as essential propolis components which add to their 
pharmacological properties. 

The highest concentration of coumarin in different 
foods is reported, while other food containing 
coumarin, which is commonly used in humans, is 
recorded in Table 3. 

TABLE 3: Coumarin-Containing Groceries 

 

While coumarone is commonly found in several 
plants, its consistency in tea leaves is not sufficiently 
assessed Yang et al. found that a part of the stem's 
green tea contains a lot less coumarin than the 
sheets, the most freely structured of which are 
coumarins. They also announced that tea leaves 

could contain a number of coumarin histories, such 
as primeveroside. They also pointed out that 
coumarin content in the last green tea article is 
affected by steaming period and drying temperature. 
The distinct level of coumarin in green tea samples 
was far smaller than the most intense content 
permitted that refers to the dietary coumarin (Table 
3). 

The most common form of vanilla used today is 
vanilla extract. Nevertheless, they are typically 
replaced by imitation vanilla flavours that include a 
chemically delivered vanillin as well as ethyl vanillin 
because of the large expenditures of natural vanilla 
extracts. Cumarin was often used to make falsified 
vanilla extracts due to its distinctive sharp sweet 
flavour and the probability that it would help to 
savour vanilla. de Jager et al. have tried 24 extracts 
of vanilla available on the Mexican market for the 
measurement of vanillin, ethyl vanillin and 
coumarin. In all events, this investigation found that 
in every vanilla dissected object, coumarin was not 
present as it was agreed periodically (Table 3). 

Continued synthetic and pharmaceutical testing 
has shown coumarins to be considered as huge 
propolis constituents. Hroboňová et al. Examined 
the occurrence in propolis samples in different 
areas of Slovakia of straightforward coumarines, 
such as sculin, daphnetin, fraxetin, umbelliferone, 
4-methylumbelliferone, 4-hydroxycoumarin, 
scoparone, coumarin, herniarin and cinnamyl 
liquor. There were therefore little comparisons of 
the coumarin material found in the propolis tests 
(Table 3), and various climatic and topographical 
characteristics, the beginning of cases, greenery 
species covering hive, honey bee species and 
various elements were attributed. 

In human weight management programmes, 
blended drinks are a major source of coumarin. For 
example, Hierochloe odorata is used for saisoning, 
as is Asperula odorata, a special form of vodka that 
is mostly produced in Eastern Europe. Today, 
coumarins are very important for dietary 
introduction because of their consistency in various 
natural products, fruits, crops, seeds and other 
dietary materials, though cinnamon-containing food 
is obviously the best input for coumarin. 

1.1.2.3 Cinnamon 

Cinnamon is one of the principal products in the 
cooking and drinking industry with its culinary and 
restaurant assets after antiquated occasions. 
Because of the delicate, aromatic, and fiery taste of 
cinnamon, it was usually used for the finishing and 
enhanced meats such as beef, seafood, sauces, in 
preparing pastries, wraps, cockles, chocolates, 
sweets and other candy salons, hot cacao, tea and 
food. Moreover, cinnamon is often used as a spice 
expert in biting gums or toothpastes owing to its 
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refreshing properties and the plausibility of removing 
terrible breath. 

Cinnamon is generated by certain tropical evergreen 
trees of the Cinnamomum class, a dried focal piece 
of the bark, but it should be referenced that virtually 
any part of the cinnamon tree can be used for 
restorative or culinary use, including the bark, leaves, 
blossoms, soil goods. The Portuguese discovered it 
in Sri Lanka in the sixteenth century and cinnamon 
was constantly smuggled into Europe in the sixteenth 
and seventeenth centuries. Cinnamon's main blends 
are cinnamic corrosive, cinnamaldehyde and 
coumarin, whereas all Cinnamomum species are 
made from cinnamon. Some plant species, climate 
and the assortment and conditions of production, for 
example, have a strong influence on the 
centralization of cinnamon blends, thus consistency 
and cost of cinnamons. 

A huge variety of nutrients and minerals is 
represented in cinnamon, as is the bioactive blend, 
with the most commonly known polyphenols and 
cinnamaldehyde. Its sum is variable depending on 
the number of different elements, such as plants, 
land characteristics, portion of the plant, 
requirements for growth and drying, collection times, 
ecological and geographic conditions, and 
techniques for extraction and testing. 

There are different kinds of cinnamon as shown by 
the root of the plant (around 250 types of cinnamon 
have been known). However, there are four species 
of cinnamon commonly used for the cinnamon 
flavour: Cinnamon cinnamon, or Mexican cinnamon, 
of the kind Cinnamomum verum from Sri Lanka; 
Chiness cinnamon or Cassia cinnamon 
(Cinnamomum cassia) from China, Indonesian 
cassia (Cinnamomum burmannii) and Vietnamese 
native cinnamon cinnamon from Vietnam 
(Cinnamomum loureiroi). In addition, cannamon can 
be applied to the food all or as minced, as extracts or 
oils made from cinnamon's leaves or bark. Cinnamon 
has now been used as a foundational oil in the 
improvement, drug and perfume industries. 

Ceylon and Cassia cinnamon are widely used for 
flavours and are available in the United States and in 
Europe. Cassia has a more grounded taste than 
"real" cinnamon, because of the distinctive 
compound arrangement of the two cinnamon types, 
and that is how one assortment can be separated 
from another. They also have an alternative 
coumarin fixation, and Cassia is the kind that 
contains higher coumarin than "true" cinnamon. In 
correlation, coumarin content in Cassia cinnamon is 
up to 1%, while cinnamon is poor (follow) in Ceylon, 
approximately 0.004%. In Cassia the measurement 
of cinnamaldehyde is better than in cylon cinnamon, 
apart from the high coumarin amount. By and by, the 
content of cinnamaldehyde cannot be the solitary 
limit since it is shown by the separation of ceylon and 
cinnamon from cassia. Cylon cinnamon has higher 

retail costs compared to Cassia cinnamon in the light 
of its value. Therefore, in the European food industry, 
Cassia cinnamon is usually used to manufacture 
various kinds of food, but in certain countries it is 
either taboo or restricted to the use of Cassia instead 
of Ceylon cinnamon. The majority of cases on the 
German selling market include Cassia cinnamon 
while the plant species is not pressed apart. 

Overall, the human presentation of coumarin from 
nourishments in Cassia cinnamon is mostly due to 
the high coumarin fastening. There is evidence that 
the immediate spread of cinnamon into food but 
additionally the use of cinnamon oils and food 
extracts can have harmful consequences, since 
cinnamon produces large amounts of coumarin. 

1.1.2.4 Coumarin in Cinnamon-Containing 
Foods 

Cassia cinnamon is today a substantial amount of 
money-disposable staples and thus contains 
coumarin. When all is finished, a range of 
coumarone measurements is present on the 
cinnamon sticks and ground cinnamon, and a 
larger amount of coumarin than ground cinnamon 
on the cinnamon sticks. The inclusion of coumarin 
in cinnamon has now prompted some of those 
products that could reach permissible thresholds 
laid down by the European Guideline to be 
concerned by their material. Italian analysis has 
found that approximately 70 per cent of the 
cinnamon enhanced nutrients investigated had a 
higher coumarin content than allowed. 
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