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Abstract

Nutraceuticals are products, which other than nutrition are also used as medicine. A nutraceutical product may be
defined as a substance, which has physiological benefit or provides protection against chronic disease. Nutraceuticals
may be used to improve health, delay the aging process, prevent chronic diseases, increase life expectancy, or support
the structure or function of the body. Nowadays, nutraceuticals have received considerable interest due to potential
nutritional, safety and therapeutic effects. Recent studies have shown promising results for these compounds in various
complications. In the present review much effort has been devoted to present cinnamon as a nutraceutical based on its
disease modifying indications. Cinnamon is one of the most important and widely used spices in the kitchen. Cinnamon
contains vital oils and derivatives which makes it a medicinal spice. Emphasis has been made to present cinnamon
nutraceutical effective on hard curative disorders related to oxidative stress including, cardiovascular, cancer, diabetes,
eye, immune, inflammatory and Parkinson's diseases as well as obesity.
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Introduction

The cinnamon spices is one the most important and
popular spices used worldwide. It is an indigenous spice and
belongs to Lauracea family. A cinnamon spice is used in
cooking, traditional and modern medicines. Overall, round 250
species have been identified among the cinnamon genus, with
trees being scattered all over the world (Sangal, 2011;
Vangalapati et al., 2012). The most important constituents of
cinnamon are cinnamaldehyde and #rans-cinnamaldehyde
(Cin), which are present in the essential oil, contributing to the
fragrance and to the various biological activities observed with
cinnamon (Yeh et al., 2012). Cinnamomum osmophloeum (C.
osmophloeum) contain essential oil from cinnamon leaves
contains a high level of Cin. Consequently,C. osmophloeum is
also used as an alternative spice for C. Cassia (Chang et al.,
2008). One of the major constituents of essential oil extracted
from C. zeylanicum named (E)-cinnamaldehyde has an
antityrosinase activity (Marongiu et al., 2007), while
cinnamaldehyde is the principal compound responsible for this
activity (Chou et al., 2013). Cinnamon bark contains
procyanidins, phenol polymers and catechins (Peng et al.,
2008a). The components of procyanidins include both
procyanidin A-type and B-type linkages (Anderson et al.,
2004; Peng et al., 2008b; Tanaka er al., 2008a ). These
procyanidins extracted from cinnamon and berries also
possess antioxidant activities Peng e al., 2008c; Tanaka et al.,
2008b; Méatta-Riihinen et al., 2005)

Types of cinnamon: There are four types of cinnamon-

Ceylon cinnamon or True cinnamon or Mexican
cinnamon (Cinnamomum zeylanicum)

Indonesian cinnamon (Cinnamomum burmanni)
Vietnamese cinnamon (Cinnamomum loureiroi)

Cassia cinnamon or Chinese cinnamon
(Cinnamomum aromaticum).
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Nutritional value of cinnamon

Cinnamon contains more than 80 nutrients, beneficial for
proper functioning of the body. Cinnamon is low in
cholesterol, saturated fats, sugar, and sodium. The total
calorie content in 6.8 g of cinnamon is 17 and only 1 calorie is
contributed by fats (total fat content is 0.2 g per 1 tablespoon)
and zero % from saturated fats. Overall, the amount of
carbohydrates in 1 tablespoon serving size is approximately
5.5 g. Cinnamon shows a negligible amount of sugar (only
0.1gper 1 tablespoon). The high percentage content of dietary
fiber (3.6 g in 1 tablespoon) also makes cinnamon a preferred
spice among people having digestive problems. Cinnamon
when consumed regularly will reduce indigestion,
constipation, and intestinal disorders. The concentration of
protein in cinnamon is relatively low, as compared to that of
calcium, iron, and dietary fiber content as in 6.8 g of serving
will provide you 0.3 g proteins. It's good source of calcium
and 1ron; having 1 tablespoon of cinnamon is sufficient to
yield 14 % calcium and 31 % iron of the daily requirements of
an adult. The requirements may vary slightly as per calorie
needs. It also contains high amounts of vitamin A and C along
with other minerals like Zn, K, Mg, and Mn. A 6.8 g serving
provides 20 % vitamin A and 12 % vitamin C of the daily
requirements of an adult (Maheshwari et al.,2013).

Cinnamon is one of the most used spices in kitchen all
over world as flavouring agent, cooking, and contains vital
oils in it, but beside this, cinnamon also have other health
beneficial properties like cholesterol and lipid lowering, anti
microbial, weight losing, anti diabetic, anti oxidant and anti
cancer agents. This review will highlight the medicinal effects
of cinnamon and increases its uses in daily life.

Cinnamon have been known to help lowering cholesterol
and lipid lowering effects and it has been proved by in a study
reported that there was significant improvement when 3 g
cinnamon consumed for 16 weeks in all components of



Shivani Bhatia and Shubhra Saraswat 96

metabolic syndrome. The cinnamon intervention showed
significantly greater improvements were: waist-hip ratio,
blood pressure, serum total cholesterol, low-density
lipoprotein cholesterol, serum triglycerides, and high-density
lipoprotein cholesterol (Jain et al., 2017a). Another study on
rats found a reduction in the total cholesterol, triglycerides,
and low-density lipoproteins administered Cinnamomum
cassia powder (15%) for 35 days (Rahman et al., 2013). A
study reported that the administration of cinnamon at 1, 3, and
6 g doses per day resulted in reduction in serum glucose,
triglyceride, total cholesterol and LDL cholesterol levels in
humans by (Khan et al., 2003a). An in vitro study prove C.
zeylanicum extract (0.75 g/kg bark powder) to be as effective
as simvastatin (0.6 mg/kg body weight) were equieffective in
treating hyperlipidaemia (Javed et al., 2012). A study showed
that Cinnamon Extract (CE) had several beneficial effects on
type 2 diabetes possibly through the activation of both
Peroxisome proliferator-activated receptors PPARy and
PPARa resulting in lowered blood glucose, serum lipid level
and improved insulin resistance without weight gain and the
structure change of the white adipose tissue. CE improved the
liver function of obese mice. CE may have potential use in
management of obesity-related type 2 diabetes and
hyperlipidemia (Sheng ez al., 2008). A meta-analysis was
done for 10 randomized controlled trials including 543
patients has established that cinnamon, for approximately 4
months when taken in a dose of 120 mg/day to 6 g/day and
showed that consumption of cinnamon is associated with a
statistically significant decrease in levels of fasting plasma
glucose, total cholesterol, LDL-C and triglyceride levels and
an increase in HDL-C levels (Allen et al., 2013a). Another
study stated that total and LDL-cholesterol decreased with
cinnamon extract and HDL-cholesterol decreased in both the
cinnamon-extract and placebo groups. The study concluded
that supplementation with 500 mg of water-extract of
cinnamon for two months reduced fasting insulin, glucose,
total cholesterol, and LDL cholesterol and enhanced insulin
sensitivity of subjects with elevated blood glucose by
(Andersonetal.,2015a)

Cinnamon as antimicrobial

The component which is cinnamaldehyde present in
cinnamon is responsible for antimicrobial activities. In a study
showed that cinnamon essential oil when used in combination
with nisin, monolaurin or ethylenediaminetetraacetic acid
(EDTA) expressed stronger antimicrobial effect against food
borne pathogens than when it was used alone (Raeisi ef al.,
2015). Another study stated that the major component of
cinnamon, cinnamaldehyde, possesses antimicrobial effects
on microorganisms, as it inhibited cell wall biosynthesis,
membrane function and specific enzyme activities (Shreaz et
al., 2016). A study reported the activity of the aqueous extract
of cinnamon and other plants against oral microflora. Overall,
the essential oil from cinnamon is more potent than other
tested plant extracts, such as Azadirachta indica and Syzygium
aromaticum (Parthasarathy and Thombare 2013). Cinnamon
bark extract can inhibit the growth of Listeria and Escherichia
coli in food products thereby potentiating their shelf life
(Ziegenfuss et al., 2006). In a study it was found that in the
presence of 0.05% of the essential oil from C. zeylanicum,
mostly E. coli cells were killed after 30 min, suggesting that
the antimicrobial activity of essential oil is bactericidal
(Senhajietal.,2007).

Cinnamon as antidiabetic

Cinnamon as a natural product has been liked by any
researcher due to its abundant pleiotropic effects. The study
demonstrate that intake of 1, 3, or 6 g of cinnamon per day

reduces serum glucose, triglyceride, LDL cholesterol, and
total cholesterol in people with type 2 diabetes and suggest
that the inclusion of cinnamon in the diet of people with type 2
diabetes will also reduce risk factors associated with diabetes
and cardiovascular diseases (Khan et al., 2003b). Another
study a meta-analysis was done for 10 randomized controlled
trials including 543 patients has established that cinnamon,
when taken in a dose of 120 mg/day to 6 g/day for
approximately 4 months showed result that cinnamon
significant decrease in levels of fasting plasma glucose (Allen
et al., 2013b). Cinnamon cassia plays a significant role in
phosphorylation of signaling proteins and enhancement of
expression of insulin sensitive glucose transporters which
results in mitigation of the insulin resistance (Jitomir and
Willoughby, 2009). In a recent study showed suitable doses of
cinnamon (5, 10 and 20 mg/kg) of the linalool chemotype
were developed to help with glycemic control in diabetics due
to enhanced insulin secretion (Lee e al., 2013). Another study
was done to determine the effects of a dried aqueous extract of
cinnamon on antioxidant status of people with impaired
fasting glucose that are overweight or obese and was found
that ferric reducing antioxidant power (FRAP) and plasma
thiol (SH) groups increased, while plasma malondialdehyde
(MDA) levels decreased in subjects receiving the cinnamon
extract which supports the hypothesis that cinnamon
compounds when includes with water soluble in the diet could
reduce risk factors associated with diabetes and
cardiovascular disease (Roussel et al., 2009a). Another study
documents the beneficial effects of 500 mg of a cinnamon
extract per day on Chinese adults with elevated blood
glucose. The cinnamon extract used in this study was a
commercially available spray-dried water extract of
cinnamon (CinSulin®) containing more than 4% of type A
procyanidin polyphenols which are associated with
improvements in insulin potentiating, antioxidant and anti-
inflammatory activities. As demonstrated by this and related
studies, they concluded that cinnamon extract should be
considered for the prevention and alleviation of elevated
blood glucose thereby likely reducing progression to type 2
diabetes and its associated morbidity and mortality (Anderson
etal.,2015D).

Cinnamon as antioxidant

Aintioxidant play an important role in health of human
life as a protecting agent and cinnamon have shown
considerable antioxidant activities. This study supports the
hypothesis that the inclusion of water soluble cinnamon
compounds in the diet could reduce risk factors associated
with diabetes and cardiovascular disease by acting as
antioxidant and increasing ferric reducing antioxidant power
(FRAP) and plasma thiol (SH) groups, while plasma
malondialdehyde (MDA) levels decreased in subjects
receiving the cinnamon extract (Roussel ez al., 2009b). A
study evaluated the antioxidant activities of the methanolic
extract of Cinnamomum verum barks (CBE) with reference to
antioxidant compounds like butylated hydroxyl anisole,
trolox and ascorbic acid. CBE were found to be potent in free
radical scavenging activity especially against DPPH radicals
and ABTS radical cations. The hydroxyl (and superoxide
radicals (.OH) and superoxide radicals (O2-) were also
scavenged by the tested compounds. CBE also exhibited
metal chelating activity. The peroxidation inhibiting activity
of CBE recorded using a linoleic acid emulsion system,
showed very good antioxidant activity (Mathew and
Abraham, 2004). The anti-oxidant effect has been extended to
its application in liver disorders. The ethanolic extract has
demonstrated to decrease the carbon tetrachloride induced
lipid peroxidation resulting in a fall markers of oxidative
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stress such as MDA (Moselhy and Ali 2009). Another study
also investigated the antioxidant activity of C. zeylanicum
using various methods. In addition to the antioxidant activity,
cinnamon can be used as a preservative in cakes and other
food products (Kordsardouei et al., 2013). A study reported
that pectin film coated with cinnamon leaf extract yielded high
antioxidant and antibacterial activities (Ayala-Zavala et al.,
2013). The leaf and bark extracts of Ceylon cinnamon possess
marked antioxidant properties, the leaf showing the highest
activity. The bark of Ceylon cinnamon has more or less similar
antioxidant properties reported with that of some
economically important Cinnamomum species such as C.
cassia, C. tamala, C. verum and C. burmani. The results of this
study clearly indicate the potential use of leaves and bark of
Ceylon cinnamon in the day-to-day life for prevention of
oxidative stress-associated chronic diseases and for
development of functional foods, nutraceuticals and drug
discovery (Abeysekera et al., 2013). Another study done on
rats showed that both Cinnamon and Garlic showed
antioxidant activity and beneficial effects on liver tissue.
Cinnamon showed oxidative stress in liver coupled with
increased Glutathione (GSH), could be a compensatory
mechanism. Thus constituents of Cinnamon and Garlic could
provide better antioxidant activity in kidney, liver and heart
tissues of rat against toxic assaults at a given doses under
monitored conditions (Noori et al.,2012)

Cinnamon as anti cancer

A study stated that Cinnamon as a whole and/or its active
components exhibited significant antineoplastic activity in
different types of cancer. Some of cinnamon's active
components exert chemosensitization of well-known
anticancer drugs because of its outstanding properties, this
spice necessitate its incorporation in both pharmaceuticals
and nutraceuticals to explore possibilities of formulation of
novel drug from this spice for treatment and prevention
strategy of cancer (Dutta and Chakraborty, 2018).

Cinnamon and its constituents exhibit the anti-cancer and
cancer prevention activities through various mechanisms: (1)
anti-proliferation, (2) induction of cell death, (3) anti-
angiogenesis, (4) antimetastasis, (5) suppression of tumor-
promoted inflammation, (6) immunomodulation, and (7)
modulation of redox homeostasis; both in vitro and in vivo.
Moreover, cinnamon also shows the synergistic anti-cancer
effect with well-known anti-cancer drugs, such as
doxorubicin, which support its potency to be used as a
combination chemotherapeutic (co-chemotherapeutic) agent
and also suggested to further study to determine the exact
target molecule(s) of cinnamon in the cancer cells (Larasati
and Meiyanto, 2018). Research has been done to see the effect
of cinnamon on melanoma cells. It has been found to impede
the activity of pro angiogenic factors which is a major
prerequisite for the tumor cells to proliferate and
simultaneously increase the activity of CD8(+) T cells. In
conclusion found out that cinnamon treatment increased the
anti-tumor activities of CD8(+) T cells by increasing the levels
of cytolytic molecules and their cytotoxic activity and
cinnamon extract has the potential to be an alternative
medicine for tumor treatment (Kwon et al., 2009). The
anticancer effect of trams-cinnamaldehyde from C.
osmophloeum, finding thattrans-cinnamaldehyde showed
potential effects in restraining tumor cell growth and in
enhancing tumor cell apoptosis (Fang et al., 2004). The
polyphenol component of cinnamon extract is a potent
inhibitor of Vascular Endothelial growth factor, an eminent
factor involved in the growth of endothelial cells, and
migration during angiogenesis (Lu et al.,2010).

Cinnamon as a cognition enhancer

The review evaluated the current evidence available for
herbs/spices and reviewed that herbs and spices potentially
improve the metabolic syndrome, as well as their
neuroprotective effects on the brain, and cognitive function in
animal and human studies (Panickar, 2013). A study stated
cinnamon contains phytochemicals which help in boosting the
brains ability to utilize glucose. This has even been illustrated
by the decrease in markers of oxidative stress like
malondialdehyde (MDA) in rats pretreated with extract of CZ
in Scopolamine treated rats (Jain ez al.,2014).

Cinnamon as a cardio protector

The review featured cardiovascular diseases and
metabolic syndrome including insulin resistance, dyslipide-
mia, hyperglycemia, hypertension and obesity are under the
influence by cinnamon and concluded that cinnamon has
potential therapeutic use in metabolic syndrome and it also
help in preventing morbidity and mortality due to
cardiovascular diseases (Mollazadeh and Hosseinzadeh,
2016). A study concluded that consumption of cinnamon
(short term) is associated with a notable reduction in SBP and
DBP. They also stated that cinnamon shows hopeful effects on
BP-lowering potential but it would be premature to
recommend cinnamon for BP control because of the limited
number of studies available and recommended to see result on
larger number of patients (Akilen ef al., 2013). An animal
study on Sprague Dawley rats evaluated the effect of C. cassia
on Ischemic Heart Discase. The active components
cinnamaldehyde and cinnamic acid are said to be cardio
protective due to their ability to produce nitric oxide as well as
the associated anti-inflammatory property (Song ez al.,2013)

Cinnamon in weight reduction

As it is difficult to reduce weight, cinnamon being
naturally occurring spices help in reducing weight. A study by
Mangala Gowri ef al., 2017 stated in their study, proposed
samples to have 5 g of cinnamon containing tea with honey for
2 weeks. The findings of this study tell that the prescribed
cinnamon tea resulted in an improvement reduction of weight.
The study support the efficacy of water-soluble cinnamon
extract Cinnulin PF(R) supplementation helps in reducing
Fasting Blood Glucose (FBG) and Systolic Blood Pressure
(SBP), and improving body composition by increasing lean
mass by 1.1% and decreasing body fat by 0.7% in men and
women with the metabolic syndrome and brace that this
naturally-occurring spice can reduce risk factors associated
with diabetes and cardiovascular diseases (Ziegenfuss ef al.,
2000).

Another study was done between cinnamon capsules and
placebo on metabolic profile and body composition and the
finding relieved that there was no significant difference was
found between the two groups in characteristics except for
weight and BMI. The result showed that the mean weight and
BMI were higher in the cinnamon group as compared to the
placebo group and cinnamon capsules results in significant
improvements will all metabolic syndrome in sample of Asian
Indians in north India.

Conclusion

Cinnamon is used as a spice in daily life without any
considerable side effects. Several studies show various
beneficial properties of cinnamon in the form of bark,
essential oils, bark powder, phenolic compounds, flavonoids,
and isolated components. Each of these beneficial properties
play an important key role in the betterment of human health.
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The antioxidant and antimicrobial activities may occur
through the direct action on oxidants or microbes, whereas the
anti-inflammatory, anticancer and antidiabetic activities
occur indirectly via receptor-mediated mechanisms. The
review also highlights that cinnamon helps in reducing weight
and improve metabolic syndrome. Many of the significant
health benefits of various types of cinnamon are explored and
documented. Despite all these pleiotropic effects, further
investigations are necessary to provide additional clinical
evidence for the traditional uses of this spice against cancer
and inflammatory, cardioprotective and neurological
disorders (Jainetal.,2017b).
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Fig 1: Figure illustrates the many pleiotropic effects of
this wonderful spice Cinnamon helps in cholesterol and
lipid lowering





