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ABSTRACT 
Cinnamomum zeylanicum, popularly known as cinnamon or ceylon cinnamon refers to the tropical evergreen tree as well as the bark that is extracted from the 
plant. Cinnamon are recognized for its sweet flavour and aroma and used as an important spice in India in almost every delicious dishes .The spice has gained 
more importance due to its well uses as remedy for the treatment of various types of disorders in the Ayurvedic and folklore system of  medicine in India from 
the era of “Charaka samhita”. The herb is used for the treatment of dyspeptic conditions, flatulence, loss of appetite, abdominal pain with diarrhoea, 
inflammation of the eye, leukorrhoea, vaginitis, rheumatism, neuralgia, wounds, and toothache. The oil isolated from the different parts of the plant containing 
cinnamaldehyde and eugenol as major constituents are considered as active principle of cinnamon. Over the past two decades many scientific journals are 
describing its nutritional and medicinal properties. This review has tried to include an up to date phytochemical and biological research on cinnamon. The 
ethnobotanical uses have also been discussed. 
Keywords: Cinnamomum zeylanicum, Indian spice, pharmacological activity, phytochemical, folklore, Ayurvedic 
 
INTRODUCTION 
Although there are several books on Indian spices1,2 but still 
now a complete coverage of phytochemical and 
pharmacological research on this spice (Cinnamomum 
zeylanicum) is very important and highly demanded. The 
herb which people use in daily food items is the best source 
for remedy or prevention of different ailments. 
Cinnamomum zeylanicum Blume (Family Lauraceae) which 
is popularly known as cinnamon is classified in the botanical 
division Magnoliophyta, class Magnoliopsida.3 Generally in 
India, Cinnamomum zeylanicum is cultivated in south India.2 
But it originates from the island  of SriLanka (formerly called 
Ceylon) , south east of India. Cinnamon spice is obtained by 
drying the central part of the bark and is marketed as quills or 
powder. The production of cinnamon is mostly limited to the 
wettest low land areas of South east Asia and cultivated up to 
an altitude of 500 meters above mean sea level having the 
mean temperature 270C and annual rain fall 2000-2400mm. It 
prefers sandy soil enriched with organic matter.3 The  genus 
cinnamomum has 250 species and many of them are aromatic 
and flavouring (Lee and Balick, 2005).4There is very little 
distinction between Cinnamomum verum (syn. Cinnamomum 
zeylanicum, true cinnamon) and Cinnamomum cassia 
(Chinese cinnamon). Cinnamomum verum provides 
cinnamon bark of the finest quality and oil cinnamon whereas 
Cinnamomum cassia provides cassia bark and oil of Cassia 
(also known as oil of cinnamon).3 

Common names of  Cinnamomum zeylanicum Blume among 
the different races of India and in other countries are as 
follows:  Bengali and Hindi –Dalchini, English:–Cylon 
cinnamon ,true cinnamon or cinnamon; Sanskrit-Tamalparta; 
Tamil-Ilayangam; Telgu-Lavanagamu;2 In Frenche cinnamon 
is known as Cammelle; In German-Ceylonzeimt/kaneel; In 
Spanish-canela.5 

The tree grows to a height of 7-10 meters its wild state and 
has deeply veined ovate leaves that are dark green  
underneath,both bark and leaves are aromatic . It has small 
yellowish –white flowers with a disagreeable odour and bears 
dark purple berries.3 

The pictures of different parts of Cinnamomum zeylanicum 
Blume are shown in Figure 1. 
 
Ethnobotanical Uses 
In Ayurvedic system, cinnamon (inner bark of shoots) is used 
in medicine preparation as flu-preventive, indigestion and 
flatulence control, bark is used in mouth washes.6 
Cinnamomum zeylanicum is also used for the treatment of  
dyspeptic conditions such as mild spastic conditions of the 
gastrointestinal tract, fullness, and loss of appetite. It is also 
used to treat abdominal pain with diarrhoea, and pain 
associated with amenorrhoea and dysmenorrhoea. 
Folk uses of cinnamon are found in the treatment of 
impotence, frigidity, dyspnoea, inflammation of the eye, 
leukorrhoea, vaginitis, rheumatism, neuralgia, wounds, 
toothache and diabetes. 7 

Cinnamomum zeylanicum is used as a minor constituent of 
Unani formulation ”Jowarish Jalinoos” which is used in 
gastroenterological complaints and it is also used for the 
preparation of Ayurvedic Drug “Vyaghri Haritaki”.6 
 
Phytochemical Investigation  
Different parts (bark, roots, leaves, flowers, fruit stalks, buds) 
of the plant, Cinnamomum zeylanicum Blume, give essential 
oils with variation in the composition. 
The active phytoconstituents of Cinnamomum zeylanicum 
Blume are Cinnamaldehyde and Eugenol. The 3D structure of 
these two phyto constituents are shown in Figure 2. 
The variation of the composition of different parts of the 
plant, Cinnamomum zeylanicum Blume, are shown in Table 1 
&Table 2. 
 
Pharmacological Activity 
Antioxidant activity  
Antioxidants are essential to the human body to neutralize 
free-reactive oxidant species. 
In this study, acetone and methanol extracts of fresh and dry 
bark of Cinnamomum zeylanicum verum, were used for their 
antioxidant activity DPPH, ABTS and hydroxyl radical 
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scavenging properties of both the extracts were found. 
Experiments were also conducted to evaluate the total 
phenolic content, the metal chelation capacity and the 
reducing power of extracts. The lipid peroxidation capacity of 
extracts was recorded using a linoleic acid emulsion system, 
which showed excellent results. Cytotoxic potential of 
extracts was also evaluated using MCF 7 cells.8 
Moreover phenolic compounds such as 
hydroxycinnamaldehyde and hydroxycinnamic acid present 
in the cinnamon extract, act as scavengers of peroxide 
radicals and prevent oxidative damage.1 

The total phenolics content of the extracts of dried fruit of 
cinnamon were found to be the highest water extract and 
showed strong antimutagenicity.1 
In addition, cinnamon may serve as potential dietary sources 
of natural antioxidants for improving human nutrition and 
health. 
Another investigation showed the antioxidative activity of 
cinnamtannin B1 isolated from Cinnamomum zeylanicum 
Blume was investigated. Antioxidants assay were carried out 
using lipid peroxidation by ferricthiocyanate (FTC) and 
DPPH radical scavenging analyzed with ultraviolet 
spectroscopy and electron spin resonance spectroscopic 
methods. Cinnamtannin B1 exhibited antioxidant activity in a 
series of in vitro test. It was found to be active and inhibited 
lipid peroxidation in ferric thiocyanate method. It was also an 
active scavenger of  the radical 1,1-diphenyl-2-picrylhyrazyl 
which was analyzed with ultraviolet and electron spin 
resonance spectrometer with IC50 of 36 mM and 0.2 μM 
respectively.9 
 
Anti inflammatory activity 
Cinnamaldehyde inhibits nitric oxide production implicated 
in the inflammatory disease process and also demonstrated 
inhibition of cyclooxygenase-2 catalyzed prostaglandin E2 
biosynthesis. The ethanolic extract (70%) of cinnamon was 
effective on acute inflammation in mice. An herbal 
ophthalmic preparation, called ophtha care containing 0.5% 
cinnamon was found to be effective as anti-inflammatory 
agent on ocular inflammation in rabbits.2  
 
Antidiabetic activity  
Ethanolic extract of C. zeylanicum leaves possess a potent 
antidiabetic property as it significantly reduces the fasting 
blood sugar level in alloxon induced rats as compared to 
diabetic control group.10 Interest on  cinnamon as a 
potentially useful treatment for type 2 diabetes began almost 
20 years ago.  An unidentified factor isolated from cinnamon 
and termed it as insulin potentiating factor (IPF). This  IPF 
may be involved in the alleviation of the signs and symptoms 
of diabetes, and other diseases related to insulin resistance.11 
The aqueous extract of cinnamon potentiated insulin activity 
more than 20-fold, higher than any other compound, tested at 
comparable dilutions in vitro in the epididymal fat cells. 
Cinnamon extracts showed to improve insulin receptor 
function by activating the enzyme that causes insulin to bind 
to cells (insulinreceptor- kinase) and inhibiting the enzyme 
that blocks this process (insulin-receptorphosphatase), 
leading to maximal phosphorylation of the insulin receptor, 
which is associated with increased insulin sensitivity.12 The 
unidentified factor present in cinnamon as 
methylhydroxychalcone polymer (MHCP)characterized and 
investigated its ability to function as insulin mimetic in 3T3-
L1 adipocytes .13 The study analyzed that MHCP stimulated 
the autophosphorylation of the insulin receptor (IR), 

upregulated glucose uptake, glycogen synthesis and glycogen 
synthase (GS) activity in 3T3-L1 adipocytes, and 
downregulated glycogen synthase kinase-3β (GSK-3β) 
activity. Glycogen synthesis stimulation is through a class I 
phosphatidylinositol (PI) 3-kinase dependent pathway. These 
events are all characteristic of 3T3- L1 adipocytes response to 
insulin. Moreover, the responses observed during the dual 
treatment were greater than additive, indicating synergism 
between the two compounds. Anderson et al. demonstrated 
that the in vitro insulin-potentiating activity found in 
cinnamon was present in the aqueous fraction. They 
suggested that the major active components in cinnamon are 
water soluble doubly-linked procyanidin type – A polymers, 
which were likely misidentified as MHCP in earlier studies . 
These polyphenolic compounds present as monomers or 
oligomers are responsible for in vitro insulin enhancing 
activity in epididymal fat cells.14 Cinnamon is reported to 
reduce the blood glucose level in non-insulin-dependent 
diabetics. Therapeutic studies have proved the potential of 
cinnamaldehyde as an antidiabetic agent. Cinnamaldehyde 
inhibits aldose reductase, a key enzyme involved in the 
‘polyol’ pathway. This enzyme catalyses the conversion of 
glucose to sorbitol in insulin-insensitive tissues in diabetic 
patients. This leads to accumulation of sorbitol in chronic 
complications of diabetes, such as cataract, neuropathy and 
retinopathy. Aldose-reductase inhibitors prevent conversion 
of glucose to sorbitol, thereby preventing several diabetic 
complications.15  

 
Antibacterial activity 
The essential oil of cinnamon is active in vitro against the 
following bacteria: Bacillus subtilis, Escherichia coli, 
Staphylococcus aureus, Salmonella typhimurium and 
Pseudomonas aeruginosa. Cinnamaldehyde and euginol 
(compounds of essential oil )proved to have antibacterial 
effects against Paenibacillus larvae.16 The 
proanthocyanidins-(epi)catechins from cinnamon bark 
exhibited strong antibacterial properties.17Cinnamaldehyde 
possessed strong antibacterial activity against nine strains of 
bacteria, including E. coli, P. aeruginosa, E. faecalis, S. 
aureus, Staphylococcus epidermidis, methicillin-resistant, S. 
aureus (MRSA), Klebsiella pneumoniae, Salmonella sp and 
Vibrio parahaemolyticus.2 Cinnamon bark oil showed  
inhibitory effect against the Gram- positive bacteria Bacillus 
cereus, Micrococcus luteus, and  Enterococcus faecalis; the 
Gram-negative bacteria Alcaligenes faecalis, Enterobacter 
cloacae, Escherichia coli and  the fungi Aspergillus niger and 
Rhizopus oligosporus;and the yeast Candida albicans.18  
 
Anti- fungal activity 
The antifungal properties of cinnamon have also drawn great 
attention from many researchers.. The effects of medicinal 
plant extracts on the development of mycelium of 
Phytophthora capsici,  Rhizoctonia solani. Cinnamomum 
zeylanicum bark oil has fungitoxic properties against fungi 
involved in respiratory tract mycoses, such as  Aspergillus 
niger,  Aspergillus fumigatus,  Aspergillus nidulans and 
Aspergillus  flavus.19 Cinnamaldehyde and eugenol have also 
been demonstrated to have inhibitory properties against  
Aspergillus flavus, Aspergillus ochraceus, Aspergillus niger, 
Aspergillus terreus, Aspergillus citrinum, Penicillium 
viridicatum.20 The essential oil of cinnamon is active in vitro 
against the following fungi: Aspergillus spp., Cladosporium 
werneckii,Geotrichum candidum, Kloeckera apivulata, 
Candida lipolytica and  Candida  Albicans.17  
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Insecticidal activity 
Cinnamaldehyde obtained from an extract of  Cinnamomum 
cassia, is a potent insecticide against adults of  Sitophilus 
orycaeand , Callosobruches chinensis.21 Repellent and 
insecticidal activities of essential oils extracted from leaves 
of Artemisia princeps and seeds of Cinnamomum camphora 
(L.) Presl against storage pests, Sitophillus oryzae L. and 
Bruchus rugimanus Bohem were investigated. Results 
showed that the two individual oils displayed good, but their 
mixture exhibited much better repellent activities.22 

Cinnamon oil exhibited fumigant toxicity to adults of 
Acanthoscelides oblectusand which inhibited its reproduction 
through ovicidal and larvicidal action. Both cinnamaldehyde 
and cinnamyl alcohol showed ovicidal and larvicidal activity. 
Cinnamaldehyde possessed antifeedant activity against 
Ceratitis capitata, a pest causing damage to fruit crops . 
 
Nematicidal activity 
Cinnamon oil possessed strong nematicidal activity against 
the male, female and juveniles of pinewood nematode  
Bursaphelenchus xylophilus.23 Cinnamyl acetate, the active 
ingredient in the oil, at a concentration of 32.81µg/l resulted 
in 50% mortality of nematodes , reported that at the rate of 
0.2 %( weight by volume of soil) of stem bark of  
Cinnamomum cassi powder used for soil amendment 
significantly reduced by 91.1% gall number of  Meloidogyne 
incognita infection (root gall formation) of tomato seedling 
compared with control.24 

 

Antipyretic and analgesic activity 
A decoction of dried twigs of cinnamon can produce an 
antipyretic effect in mice. Studies conducted in anaesthetized 
dogs and guinea pigs indicated that cinnamaldehyde, or 
sodium cinnamate, also produced the hypothermic and 
antipyretic effects.25 It also causes a hypotensive effect, 
which is due mainly to vasodilation of peripheral vessels. 
Cinnamaldehyde produced an analgesic effect in mice.26  

Nephritis is an autoimmune disease caused by activation of 
the complement system. Cinnamon cortex and cinnamon oil 
inhibited complement formation in vitro. Cinncassiol C1and 
its glucoside, the cinncassiols C2and C3and cinncassiol D 
and its glucoside were reported to possess anticomplementary 
activity. A water-soluble polysaccharide isolated from the 
cinnamon extract showed complement system activity.27 2-
Hydroxycinnamaldehyde and 2-benzyloxy cinnamaldehyde 
isolated from the stem bark of cinnamon possessed immuno-
modulatory effects.2 

 
Antimicrobial activity 
Essential oils of cinnamon were found to possess 
antimicrobial properties. In vitro it inhibits the growth of  
Bacillus cereus 28. Alcoholic extracts of cinnamon were 
found most effective against Helicobacter pylori in reducing 
its growth 29 . Cinnamon oil and extracts possess various 
antimicrobial activities against several bacteria, fungi, etc. 
Aqueous extract of (C. zeylanicum, Blume) inhibited the 
replication of the influenza virus .30  

 

       
Cinnamon quills           Partially decorticated cinnamon stem            Young cinnamon leaves 

Figure 1 
 

       
Cinnamon flowers                    Cinnamon buds (dried cinnamon fruits)            whole plant 

Figure 2 
 

  
 

Structure of Cinnamaldehyde in 3D                                 Structure of Eugenol in 3D 
Active Phyto constituents of  Cinnamomum zeylanicum Blume 
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Table-1 Volatiles from Cinnamomum zeylanicum Blume 
 

Compounds Plant    part 
Leaf31 Stem bark32 Root bark32 Flower33 Fruit34 

n-Hexanol - t - - - 
n-Hexane-2-ol + - - - - 

(Z)-Hex-3-en-1-ol - - - + - 
Heptan-2-one + - - - - 

-Thujene + - - - - 

--Pinene + + + - + 

Camphene + + + - + 
Sabinene + + + - - 
β-Pinene + + + - + 
Myrcene + + + - + 
-Phellandre + + + - + 
∆-3-Carene + + t - - 
α-Terpinene + + + - + 
γ-Terpinene + + + - + 
p-Cymene + + + - + 
1,8-Cineole + + + - + 
Limonene - + + - + 

(E)-β-Ocimene + + + - + 
(Z)-β-Ocimene - - - - + 
transOcimene - t + - - 
Cis-Ocimene - t + - - 

2-Phenylethylbenzoate - t - + - 
Methylcinnamate - t t - - 

Fenchone - t + - - 
Nerol + t - - + 

cis-Linalool oxide(furanoid) + - - - - 
Terpinolene + + + - + 

t-Linalool oxide(furanoid) + + + - - 
Linalool + + + - + 
-Ylangene - + - - - 

Linalool acetate - t + - -- 
Bornyl acetate - + + - - 

2-Phenyl ethylalcohol + + t - - 
Camphor + t + - - 

Citronellal + - - - - 
2-Phenyl acetaldehyde - + t - - 

Borneol + + + + + 
Methyl chavicol + t + - - 
Methyl eugenol - t - - - 

Methyl isoeugenol - - t - - 
Ethyl cinnamate - - t - - 

Methyl cinnamate - t t - - 
Z-Methyl cinnamate + - - - - 
Z)-Cinnamaldehyde + - - - - 

Cinnamaldehyde - + + - - 
(E)-Cinnamaldehyde - + + + - 

Geraniol - + + - + 
Piperitone + + + - - 

Safrole + t + - - 
Benzyl alcohol - t t - - 

Eugenol + + + - - 
Isoeugenol - + - - - 

Acetyl eugenol - + + - - 
(Z)-Cinnamyl acetate + - - - + 
(E)-Cinnamyl acetate - - - + + 

Cinnamyl acetate - + t - - 
Cinnamyl alcohol - + + - - 

Farnesol - + - - - 
(E)-β-Farnesene + - - - + 
Eugenyl acetate + - - - - 
α-Humulene - + + - + 

Cadalene - - - + - 
epi-x-Bisabolol - - - + - 
n-Heptadecane - - - + - 

2-Heptadecanone - - - + - 
α-Selinene + - - - - 
β-Selinene - t - - - 
δ-Cadinene + - - + + 
α-Cadinene - - - - + 
γ-Cadinene - - + - - 

Geranial - t - - - 
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(E)-Nerolidol + - - - + 
Nerolidol - - - + - 

Spathulenol + - - - + 
Caryophyllene oxide - t + + + 

Isocaryophyllene oxide - - - - + 
β-Caryophyllene oxide + t + - - 

β-Caryophyllene - - - - + 
Benzaldehyde - + - + - 

Cuminaldehyde - + + - - 
Hydrocinnamaldehyde - + + + - 
Hydrocinnamic acid - - t - - 

(+) = present,  (-) = not present,  t = trace amount present 
 

Table-2 Chemical Composition of Volatile Oil from Cinnamomum zeylanicum Buds 35  
 

SN Compound SN Compound 
1. Heptanal 15. α-calacorene 
2. α-pinene 16. Ledol 
3. Nonanal 17. Spathuleno 
4. Linalool 18. α-cadinol 
5. α-copaene 19. Caryophyllene oxide 
6. α-bergamotene 20. Globolol 
7. trans-cinnamyl acetate 21. Tetradecanol 
8. Aromadendrene 22. Epi-α-bisabolol 
9. α-cadinene 23. Torreyol 

10. α-humulene 24. Benzeyl benzoate 
11. Germacrene-D 25. γ-cadinene 
12. Valencene 26. Hexadecanol 
13. Viridiflorene 27. δ-cadinene 
14. α-muurolene 28. S-cis-calamenene 

 
CONCLUSION 
There are 70 spices used in different parts of the world .Most 
of these are grown in India. Initially the spices were only well 
known as appetizers and essential in the culinary art all over 
the world. They are used to add taste and flavor to foods 
.They are also used as preservative in some cases. But 
presently, spices demand special attention for their varied 
role in human health. In spite of their traditional use in our 
country, the plants and their chemical compounds have not 
been fully investigated to scientifically confirm earlier belief 
and revel newer medicinal properties and focus on their 
potential pharmaceutical applications. The present review is 
therefore an attempt to throw light on the many useful 
medicinal properties of the said plant and encourage 
exploitation of the same for human benefit. 
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