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ABSTRACT

Canna indica L. is a tropical herb belonging to the family Cannaceae. It has been widely used in traditional medicine
for the treatment of many complains. The phytochemical analysis of Canna indica showed that it contained various
phytochemicals including alkaloids, carbohydrates, proteins, flavonoids, terpenoids, cardiac glycosides, oils, steroids, tannins,
saponins, anthocyanin pigments, phlobatinins and many other chemical compounds. The pharmacological studies showed that
this plant exerted antibacterial, antiviral anthelmintic, molluscicidal, anti-inflammatory, analgesic immunmodulatory,
antioxidant, cytotoxic, hemostatic, hepatoprotective, anti diarrheal and other effects. This review deals with highlight the
chemical constituents and the pharmacological effects of Canna indica.

Keywords: Canna indica, Constituents, Pharmacology, Pharmacognosy.

INTRODUCTION

Healing with medicinal plants is as old as
mankind itself. The connection between man and his
search for drugs in nature dates from the far past. As a
result of accumulated experience from the past
generations, today, all the world’s cultures have an
extensive knowledge of herbal medicine. The previous
treatment was not based on a true scientific knowledge.
However, in the early nineteenth century, many sensitive
ingredients  were isolated and introduced in the medical
practice. Canna indica is a tropical herb belonging to the
family Cannaceae. It has been widely used in traditional
medicine for the treatment of many complains. The
phytochemical analysis of Canna indica showed that it
contained various phytochemicals including alkaloids,
carbohydrates, proteins, flavonoids, terpenoids, cardiac
glycosides, oils, steroids, tannins, saponins, anthocyanin
pigments, phlobatinins and many other chemical
compounds. The pharmacological studies showed that this
plant exerted antibacterial, antiviral anthelmintic,
molluscicidal, anti-inflammatory, analgesic
immunmodulatory, antioxidant,cytotoxic, hemostatic,

hepatoprotective, anti diarrheal and other effects. The
objective of thepresent review is to highlight the
chemical constituents and the pharmacological and
therapeutic effects of Canna indica.

Synonyms: Canna coccinea Mill, Canna edulis Ker-
Gawl, Canna lutea Mill and Canna achiras Gilles[1-3].

Common names

Arabic name: Canna Hindi, Muzwardi and
Muzfahal; Andes: Achira; English: Canna Indian shot,
Achira and Arrowroot; French: Balisier; Hindi: Sakasiri
and Devkali; Marathi: Kardal; Sanskrit: Vankelee;
Spanish: Chupaflor [1].

Distribution

It was distributed in the tropics and subtropics
particularly of the western hemisphere. It was common in
moist places along streams, springs, ditches, and the
margins of woods. It may also be found in wet temperate,
mountainous regions. It is commonly cultivated in flower
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gardens [4-5]. Canna indica was the first species of this
genus introduced to Europe, which was imported from the
East Indies, though the species originated from the
America [6].

Traditional use

Canna indica was used for the treatment of
malaria, as a cure for diarrhoea and dysentery and in the
treatment of bruises and cut [7]. It was also used as
diaphoretic, diuretic, and in treating fever and dropsy [8].
The root decoction was used for the treatment of fever,
dropsy, and dyspepsia. Seed juice is used to relieve
earaches. The flowers were said to cure eye diseases [9-
10]. The large and much branched rootstocks were full of
edible starch. The younger parts may be finely chopped
and then boiled or pulverized into a meal. Mix in the
young shoots of palm cabbage for flavoring [5]. The
powdered tubers were used to thicken sauces and improve
the texture of some prepared foods [3].

Part used: Leaves were used medicinally and the large
and much branched rootstocks are edible [5].

Botanical Classification [1]
Kingdom: Plantae
Subkingdom: Tracheobiont
Superdivision: Spermatophyta
Division: Magnoliophyta
Class : Liliopsida

Subclass: Zingiberidae
Order: Zingiberales
Family: Cannaceae

Genus: Canna

Species: indica.

Description [1-2,5,11]

Canna indica is a coarse perennial herb, 90
centimeters to 3 meters tall. The plant grows from a large,
thick, underground rootstock that is edible. Its large leaves
resemble those of the banana plant but are not so large.
The flowers of wild canna lily are usually small, relatively
inconspicuous, and brightly colored reds, oranges, or
yellows.

Leaves are lanceolate or ovate 10-30cm long, 10-
20cm wide. Having large laminae up to 60cm long.
Inflorescence is waxy-glucose erect peduncle about 30 cm
long. Leaves are dark green with purplish brown margins
and veins. They are carline, simple, alternate and spiral.
The oblong leaves have their petioles extending
downwards to form a sheathing base around the stem. The
lamina is pinnately, parallely veined. Leaf margins appear
smooth and wavy with acute apex. The leaves are large
and foliaceous reaching up to 65-70cm in length and 30-
35cm in width.

Flowers are red, solitary or in pair the bract about
1.3cm long. Sepals are 1 to 1.5cm long. Corolla tube about

1cm long being red or reddish 2.5 to 3cm long. The
staminodes are bright red. Flowers are hermaphrodite.

Fruits are capsules, green oblong or aid, softly echinate
(spiny) and 2 to 2.5cm long. Capsules about 40 x 25 mm,
outer tepals (sepals) persistent at the apex.

Seeds initially white and when mature, black with
chestnut brown spots are protected with a smooth coat.

Stem is a pseudo stem which reaches up to 1.5-2m in
height. It is erect, herbaceous, sturdy and cylindrical
enveloped by the sheathing leaf bases.

Rhizomes are yellowish white or pinkish on the outside
and yellowish white within. At maturity, they turn
brownish externally due to a thick outer covering.
Rhizomes may be monopodial or sympodial, stoloniferous
or tuberous. Rhizomes are sympodial with Y-shaped axes.

Roots are thick, cylindrical and creamy white in colour
with a diameter of 2-5mm with numerous root hairs.
Thinner primary and secondary lateral roots are also seen.

Physicochemical properties

PH value (ethanol, methanol and water) were 8.0,
4.0 and 6.0 respectively, loss of weight on drying 4.1%,
total ash 17.98%, acid insoluble ash 69.2% and water
insoluble ash 48%. Extractive value: alcohol soluble
extractive 3.86% and water soluble extractive 6.31 % [12].

Chemical constituents

The phytochemical analysis of Canna indica L.
flower showed that they contained various phytochemicals
including alkaloids, carbohydrates, proteins, flavonoids,
terpenoids, cardiac glycosides, steroids, tannins, saponins
and phlobatinins [12].

Chemical analysis of aerial parts of Canna indica
afforded betulinic acid, oleonolic acid and traraxer-14-en-
3-one [4].

Flowers contain lutein, p—carotene, violxanthin.
Leaves contained lignin, furfural and hemicelluloses.
Rhizomes contained 5, 8- henicosdine, tetracosane and
Tricosane [13-14].

Four anthocyanin pigments have been isolated
from the red flowers of Canna indica. They were
identified as Cyanidin-3-O-(6"-O-a-rhamnopyranosyl)-f-
glucopyranoside,Cyanidin-3-O-(6"-O-a-rhamnopyranosyl)
-pB-galactopyranoside,  Cyanidin-3-O-B-glucopyranoside
and Cyanidin-O-B-galactopyranoside [15-16].

The hydrocarbons from petroleum ether extract
of Canna indica rhizomes contained 5, 8-henicosdiene
(3.27 %), 7- henicosyne (3.70 %), 3, 15- dihydroxy-2-
octadecene (45.12%), 6- hydroxyeicosane (5.18 %),
tricosane (2.40 %), and tetracosane (1.89 %) [17]. The
flavonoids contents of Canna indica seeds methanolic
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extract were 4.76ug/g, the total polyphenols were 13.79
Hg/g[18].

The essential oil of the rhizome of Canna
indica (yellow flower variety) has been isolated by
hydrodistillation and analysed by GC and GC/MS. Forty-
three compounds representing 95.32% of the oil have been
identified. Percentage composition of the rhizome oil of
Canna indica: hexanal 0.05, furfural 0.04, heptanol 0.06,
a-pinene 0.73, camphene 0.48, B-pinene 3.13, 1,8-cineole
3.17,y-terpinene 0.71, a-terpinolene 0.22, cis -sabinene
hydrate 0.19, p-linalool 0.63, fenchol 0.46, trans -
pinocarveol 0.40, 1-terpinen-4-ol 4.60, o-fenchyl acetate
3.26, bornyl acetate 0.52, 2,3-pinanediol 0.08, isobornyl
acetate 2.56, geosmin 0.49, [-caryophyllene 2.00, a-
caryophyllene 4.78, vy-selinene 5.23, selina-3,7(11)-
diene 1.72, trans -nerolidol 3.23, carotol 2.72,
caryophyllene oxide 4.96, 8-cadinol 6.33, y-eudesmol
9.79, 9-cedranone 2.43, tridecanoic acid 2.14, a-acorenol
2.49, myristic acid 1.83, luciferin 5.05, palmitic acid
8.53, dibutyl phthalate 0.85, manool2.75, methyl linoleate
0.63, geranyl linalool 2.75, dodecenyl succinic anhydride
0.98, oleic acid 0.33, stearic acid 0.38, geranylgeraniol
acetate 0.50 and 4,8,13-duvatriene-1,3-diol 1.14 [6].

The proximate nutritional and anti-nutritional
composition of edible stems of Canna indica were
moisture: 89.01%, crude protein: 6.34 £ 0.21 g100/g,
crude lipid: 4.31 £ 0.11 g100/g, crude fiber: 5.78 + 0.08
gl00/g, ash: 3.14 + 0.01 g100/g, nitrogen free
extractives: 80.43 g100/g, and calorific value: 1611.54 kJ
100g-1 DM [19].

PHARMACOLOGICAL EFFECTS
Antioxidant effects

The methanolic extract of the aerial parts of the
plant was studied for its in vitro antioxidant activity in
different methods (DPPH radical scavenging assay, nitric
oxide scavenging assay, hydrogen peroxide assay and
hydroxyl radical scavenging assay). Its free radical
scavenging activity was estimated for various
concentrations 10 to 100 pg/ml. At 100 pg/ml, DPPH
radical scavenging assay, hydroxyl radical scavenging
assay, hydrogen peroxide assay and nitric oxide assay
showed inhibition of 76.70%, 74.36%, 61.37% and
62.84% respectively(20).However, the DPPH antioxidant
activity of the Canna indica seeds methanolic extract was
0.502 mg/g [18].

The  anthocyanins  [Cyanidin-3-O-(6"-O-a-
rhamnopyranosyl)-p-glucopyranoside, Cyanidin -3-O-(6"-
O-a-rhamnopyranosyl)-B-galactopyranoside, Cyanidin-3-
O-B-glucopyranoside and Cyanidin-O-p-
galactopyranoside] isolated from the red flowers of Canna
indica also showed good antioxidant activity [15].

Anti-inflammatory, analgesic and immunomodulatory
effects

The effect of Canna indica ethanolic extract
(CIE) on productions of nitric oxide (NO), prostaglandin
E2 (PGE2), and interleukin-1  (IL-1p) in
lipopolysaccharide (LPS)-induced RAW 264.7
macrophages was investigated. In addition, the effects of
CIE in high glucose (HG)-induced U937 monocytes on
mRNA expressions of IL-8 and monocyte chemoattractant
protein-1 (MCP-1), and regulation of mitogen-activated
protein kinase (MAPK) pathways were also identified.
CIE was found to inhibit the production of inflammatory
mediators including NO, IL-1B, and PGE2 from LPS-
induced RAW 264.7 macrophages. The increases in HG-
induced mRNA expressions of IL-8 and MCP-1 were also
significantly inhibited by CIE. Stimulation of HG in U937
monocytes resulted in activation of p38 MAPK, ERK1/2,
and JNK. However, CIE treatment significantly decreased
phosphorylation of p38 MAPK, ERK1/2, and JNK[21].

The effect of benzene and methanol extracts of
various parts of C. indica on nociceptive response using
writhing test and hot plate method in mice was examined.
All the extracts of C. indica showed significant central and
peripheral analgesic activity in hot plate method and acetic
acid-induced writhing test respectively, at the dose of 50
mg/ kg ip. Methanolic extract of leaves of C.
induce showed highest increase in reaction time in hot
plate method, while benzene extract of leaves ofC.
indica showed more inhibitory effect on writhing induced
by acetic acid [22].

Anti-diarrheal effect

The anti-diarrheal effect of Canna indica
methanolic extract was evaluated in castor oil-induced
diarrhoea, charcoal meal transit and acetylcholine-
induced contractions of the isolated rat ileum models. In
the castor oil induced diarrhoea, loperamide (5 mg/kg) and
50, 100 and 200 mg/kg of the extract were used and
compared with a control (tween 80), while in the
gastrointestinal transit, atropine (2.5 mg.kg) and 100 and
200 mg/kg of the extract were used and also compared
with a control (tween 80). A dose of 10 mg/ml of the
extract was used against acetylcholine induced
contractions in the isolated ileum experiments. The extract
of Canna indica was significantly (p<0.050) reduced both
the castor oil induced diarrhoea and the charcoal plug
transit time in a dose dependent manner. In the castor oil
induced diarrhoea, the extract decreased the intraluminal
fluid content in mice, with the highest reduction recorded
at 200 mg/kg dose of the extract, though this was slightly
better than that of loperamide. In the charcoal plug transit,
both doses of the extract and atropine were significantly
(p<0.05) decreased the distance travelled by the charcoal
plug in the intestine of the mice, with the 200 mg/kg
producing an inhibitory effect higher than that of atropine.
The effect of C indica on the isolated rat ileum showed
that the extract produced significant (p<0.0001) inhibitory
effect on acetylcholine induced contraction [23].
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Hemostatic effect

The hemostatic effect of Canna indica was
evaluated in mice. The bleeding time (BT), clotting time
(CT) and the permeability of abdominal capillary were
measured. The results showed that Canna indica
significantly reduce the BT, CT and the permeability of
abdominal capillary [24].

Hepatoprotective activity

The hepatoprotective activity of methanol extract
of aerial parts of Canna indica L. plant was evaluated
against carbon tetrachloride induced hepatotoxicity.
Extract at doses (100 and 200mg/kg) restored the levels of
all serum parameters like SGPT, SGOT, TB which were
elevated in CCIl, administrated rats. A 10% liver
homogenate was used for estimation of catalase, GSH
content, LPO level for in vivo antioxidant status of liver.
All LPO, reduced GSH and catalase levels were observed
normal in extract treated rats. Histopathology
demonstrated profound necrosis, lymphocytic infiltration
was observed in hepatic architecture of carbon
tetrachloride treated rats which were found to obtain near
normalcy in  extract plus carbon tetrachloride
administrated rats [25].

Cytotoxic effects

The dichloromethane and ethanol extracts of the
leaves of Canna indica were evaluated for brine shrimp
toxicity. Their LC 50 value were 273.9(167.8-447.0)
and>1000 pg/ml respectively [26].

Antibacterial and antiviral effects

Methanolic extract of Canna indica leaves and
flowers showed antibacterial activity against B subtilis.
Ethyl acetate extracts of flowers and stems/ barks also
showed activity against B subtilis, while, hexane and
distilled water extracts of Canna indica leaves, flowers
and stems/ barks showed no antibacterial activity [27].
The oil showed good antibacterial activity against
Staphylococcus aureus but mild activity against Bacillus
subtilis [6]. A novel 10 kDa protein with anti-HIV-1
reverse transcriptase (RT) inhibitory activity was isolated
from leaves of Canna indicaL [8].
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