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Cinnamon: A Miracle Tree in Dentistry

Abstract
Medicinal plants are important for pharmacological research and drug development. About one fifth of all

the plants found in India are used for medicinal purpose. Cinnamon also known as Cinnamomum verum is
a small evergreen tropical tree, 10-15 meters tall belonging to the family lauraceae native to Sri Lanka and
south India. Cinnamon has antimicrobial, antioxidant, antimutagenic and anticarcinogenic activities.
However in dentistry till date few studies have been conducted to access antimicrobial, antioxidant,
antimutagenic and anticarcinogenic property of cinnamon. It has great potential to be used in treatment of
oral candidiasis, oral precancerous lesions and conditions, Vesicobullous lesions, Recurrent Aphthous
stomatitis and other oral disorders. However more studies and research is needed to prove the therapeutic
potential of cinnamon in treatment of oral diseases.
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Introduction

Medicinal plants are important for
pharmacological research and drug development.
About one fifth of all the plants found in India are
used for medicinal purpose. Cinnamon is a small
evergreen tropical tree, 10-15 meters tall belonging
to the family lauraceae native to Sri Lanka and South
India. Cinnamon barks and leaves are widely used
as spice and flavoring agent in foods. The flowers
are arranged in panicles have a greenish color and
have a distinct odor. The fruit is a purple one-
centimeter berry containing a single seed. Its flavor
is due to an aromatic essential oil which makes up
0.5 to 1% of its composition [1, 2]. The essential oil
from Cinnamon zeylanicum barks is rich in trans-
cinnamaldehyde with antimicrobial effects against
animal and plant pathogens, food poisoning,
spoilage bacteria and fungi [3, 4, 5]. Till date almost
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300 constituents have been extracted from essential
oils of cinnamom [6]. The essential oil derived from
cinnamom leaves is rich in eugenol [7]. It has been
scientifically established that the oils and extracts
from cinnamon possess a distinct antioxidant activity
due to the presence of phenolic and polyphenolic
substances [8, 9]. Many other properties of cinnamon
have been studied from time to time but till date few
studies have been done in dentistry. As cinnamon
possesses antimicrobial, antioxidant, antimutagenic,
and anticarcinogenic activities, it has great potential
to be used in treatment of oral candidiasis, oral
precancer lesions and conditions, Vesicobullous
lesions, recurrent aphthous stomatitis and other oral
disorders. However more studies and research is
needed to prove the therapeutic potential of
cinnamon in treatment of oral diseases.

Chemical Constituents of Cinnamon

The cinnamon contains essential oils, resinous
compounds, cinnamic acid, cinnamaldehyde and
cinnamate. Tung et al [10] extracted trans-
cinnamaldehyde, caryophyllene oxide, L-borneol, L-
bornyl acetate, eugenol, B-caryophyllene, E-nerolidol,
and cinnamyl acetate as essential oil. Some other
constituents are terpinolene, α-terpineol, α-cubebene,
and α-thujene [10]. It has been reported that as
cinnamon ages pungent taste and scent come from
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cinnamaldehyde and by the absorption of oxygen.
In due course of time it darkens in color and develops
resinous compounds. The barks of cinnamon are
active source of phytochemicals with antimicrobial,
antioxidant, antimutagenic, and anticarcinogenic
activities [11, 12, 13, 14]. Cao et al [15] has reported
that cinnamon extract have insulin-like activity. It may
be due to increase in the amounts of TTP (Thrombotic
thrombocytopenic purpura), IR (Insulin resistance)
β and GLUT4 (Glucose Transporter-4). Cinnamon
polyphenols may have additional roles as anti-
inflammatory and/or anti-angiogenesis agents [15].

Discussion

  In India, herbs and spices have been added to
different types of food to impart flavor since ancient
times. Many herbs and spices have been shown to
impart antioxidant effects in food. The active
principles responsible for antioxidant property are
phenolics [16]. Shahidi et al have reported that
antioxidants are often added to foods to prevent the
radical chain reactions of oxidation and they act by
inhibiting the initiation and propagation step leading
to the termination of the reaction and delay the
oxidation process [16]. Madhavi and Salunkhe have
reported that the commonly used synthetic
antioxidants such as butylated hydroxyanisole and
butylated hydroxy toluene are restricted by
legislative rules because of doubts over their toxic
and carcinogenic effects [17]. Mathew and Abraham
have reported that methanolic extract of cinnamon
contains a number of antioxidant compounds which
can effectively scavenge reactive oxygen species
including superoxide anions and hydroxyl radicals
as well as other free radicals under in vitro conditions
[18]. Jayaprakasha et al shown that the fruit of
cinnamon contains a good amount of phenolic
antioxidants to counteract the damaging effects of
free radicals and may protect against mutagenesis
[19].  Ustaa et al have postulated mitochondria as an
another possible target of the actions of spices or
toxicity whereby deranging mitochondrial functions
would lower ATP level which then may influence
cell growth, viability and aging process [20].

The efficiency of cinnamon extracts in liquid medium
and its resistance to low pH levels may enhance its
effect in an environment such as the human stomach
reported by Tabak et al [21].The cinnamon extract is
more effective to inhibit growth and urease activity of
H. pylori in-vitro than thyme extract [22].

Matan et al. have reported antimicrobial activity
of cinnamon bark. The volatile gas phase of
combinations of cinnamon oil and clove oil showed
good potential to inhibit growth of spoilage fungi,
yeast and bacteria normally found on Intermediate
Moisture Foods when combined with a modified
atmosphere comprising a high concentration of CO2
(40%) and low concentration of O2 (<0.05%). Aspergillus
flavus which is known to produce toxins was found
to be the most resistant microorganism [23].

Cao et al found that cinnamon extract and
polyphenols with procyanidin type-A polymers
exhibit the potential to increase the amount of
Thrombotic Thrombocytopenic Purpura, Insulin
Resistance, and GLUT4 (Glucose Transporter-4) in
3T3-L1 Adipocytes [15].

Tung et al demonstrated that essential oil of
cinnamon osmophloeum twigs has excellent anti-
inflammatory activities and cytotoxicity against
HepG2 (Human hepatocellular liver carcinoma cell
line) cells. Furthermore, it also indicated that the
constituents of cinnamon osmophloeum twig
exhibited excellent anti-inflammatory activities in
suppressing nitric oxide production by
lipopolysaccharide-stimulated macrophages [24]. It
has been shown by Subash et al that oral
administration of cinnamaldehyde produces
significant antihyperglycemic effect lowers both total
cholesterol and triglyceride levels and at the same
time increases HDL-cholesterol in STZ-induced
diabetic rats. This investigation reveals the potential
of cinnamaldehyde for use as a natural oral agent
with both hypoglycemic and hypolipidemic effects
[25]. Sung Hee et al  have reported data of anti-diabetic
activity of cinnamon in transgenic mice [26].

Conclusion

Medicinal plants are important for
pharmacological research and drug development. One
fifth of all the plants found in India are used for
medicinal purpose. Main chemical constituents are
cinnamic acid, cinnamaldehyde, eugenol, and
essential oils. As cinnamon possesses antimicrobial,
antioxidant, antimutagenic, and anticarcinogenic
activities, it has great potential to be used in treatment
of oral candidiasis, oral precancer lesions and
conditions, vesicobullous lesions, recurrent aphthous
stomatitis and other oral disorders. However more
studies and research is needed to prove the therapeutic
potential of cinnamon in treatment of oral diseases.

Akhilanand Chaurasia / Cinnamon: A Miracle Tree in Dentistry



85

Indian Journal of Dental Education / Volume 8 Number 2 / April - June 2015

References

1.   Vaibhavi Jakhetia et al./ J.Adv.Sci.Res., 2010, 1(2);
19-23.

2.     Seidemann, J. (2005). Cinnamom - Lauraceae.
World Spice Plants. Springer-Verlag, Heidelberg,
100-104.

3.      Baratta, M., Dorman, H., Deans, S., Figueiredo,
A., Barroso, J., Ruberto, G. (1998). Antimicrobial
and antioxidant properties of some commercial
essential oils. Flavor Fragr. J. 13: 235-244.

4.      Lis-Balchin, M., Deans, S., Eaglesham, E. (1998).
Relationship between bioactivity and chemical
composition of commercial essential oils. Flavour
Fragr. J. 18: 98 -104.

5.   Mastura, M., Azah, M.A.N., Khozirah, S.,
Mawardi, R., Manaf, A.A. (1999). Anticandidal
and antidermatophytic activity of Cinnamomum
species essential oils. Cytobios 98: 17-23.

6.      BACIS – Boelens Aroma Chemical Information
Service. (2000). Spices and Condiments,
Cinnamom. VCF Volatile Compounds in Food
Database. TNO Nutrition and Food Research,
Zeist.

7.     Jayaprakasha, G.K., Rao, L.J., Sakariah, K.K.
(2002). Chemical composition of volatile oil from
Cinnamomum zeylanicum Buds. Z. Naturforsch.
C 57: 990-993.

8.      Chericoni, S., Prieto, J.M., Iacopini, P., Cioni, P.,
Morelli, I. (2005). In Vitro Activity of the Essential
Oil of Cinnamomum zeylanicum and Eugenol
in Peroxynitrite-Induced Oxidation Processes. J.
Agric. Food Chem. 53: 4762-4765.

9.      Dang, M., Takacsova, M., Nguyen, D., Kristianova,
K. (2005). Antioxidant Erich Schmidt et al. /
Jeobp 9 (2) 2006 pp 170 - 182 176 activity of
essential oils from various spices, Nahrung/
Food, 45: 64 – 66.

10. Tung YT, Chua MT, Wang SY, Chang ST.
Bioresource Technology, 2008; 99: 3908–3913.

11.   Nanditha, B and Prabhasankar P. Antioxidants
in bakery products: a review. J. Food Sci. Nutr.
2009; 49: 1 - 27.

12.  Ajila CM, Leelavathi, K and Prasada Rao UJS.
Improvement of dietary fiber content and
antioxidant properties in soft dough biscuits
with the incorporation of mango peel powder. J.
Cereal Sci. 2008; 48: 319 - 26.

13.  Bassiouny SS, Hassanien FR, El-Razik, A and El-
Kayatti S. Efficiency of antioxidants from natural
sources in bakery products. Food Chem. 1990;
37 (4): 297 - 305.

14. Lin YT, Kwon YI, Labbe, RG and Shetty K.
Inhibition of Helicobacter pylori and associated
urease by oregano and cranberry phytochemical
synergies. Applied and Environ. Microbiol.2005;
71: 8558 – 64.

15.  Cao H, Marilyn M, Polansky, Anderson RA.
Archives of Biochemistry and Biophysics, 2007;
459 Suppl. 2: 214-222.

16.    Shahidi F, Janitha PK, Wanasundara PD. Critical
Reviews in Food Science and Nutrition, 1992;
32: 67–103.

 17.  Madhavi DL, Salunkhe DK. Food Antioxidants.
Marcel Dekker Inc., New York; 1995; 267: 45-50.

18.   Mathew S, Abraham BTE. Food Chemistry, 2006;
94: 520–528.

19.    Jayaprakasha GK, Negi PS, Jena BS, Jagan Mohan
Rao L. Journal of Food; Composition and
Analysis.2007; 20: 330–336.

20.   Ustaa S, Kreydiyyehb K, Bajakiana H, Chmaissec
N. Food and Chemical Toxicology, 2002; 40: 935–
940.

21. Tabak M, Armon R, Neeman I. Journal of
Ethnopharmacology, 1999; 67: 269–277.

22.   Tabak M, Armon R, Potasman I, Neeman I. J.
Appl. Bacteriol, 1996; 80: 667–672.

23.   Matan N, Rimkeeree H, Mawson A J, Chompreeda
P et al.  International Journal of Food
Microbiology, 2006; 107: 180–185.

24. Tung YT, Chua MT, Wang SY, Chang ST.
Bioresource Technology, 2008; 99: 3908–3913.

25.    Subash Babu P, Prabuseenivasan S, Ignacimuthu
S. Phytomedicine, 2007; 14: 15–22.

26. Kim SH, Hyun SH, Choung SY. Journal of
Ethnopharmacology, 2006; 104:119–123.

Akhilanand Chaurasia / Cinnamon: A Miracle Tree in Dentistry


