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ABSTRACT

In recent years, ethnobotanical and traditional application of natural compounds, principally of plant origin established much attention as they 
are well tested for their effectiveness and generally believed to be non-toxic for human use. Canna indica L. is a tropical herb belonging to the 
family Cannaceae. It has been extensively used in a traditional remedy for the treatment of many complaints. The phytochemical analysis of C. 
indica exhibited that it contained various phytochemicals including alkaloids, cardiac glycosides, anthocyanin pigments, flavonoids, steroids, 
terpenoids, tannins, phlobatannins, saponins, carbohydrates, proteins, oils, and many other chemical compounds. The pharmacological studies 
showed that this plant exerted anthelmintic, antibacterial, antimicrobial, antiviral, antidiabetic, antidiarrheal, anti-inflammatory, analgesic, 
immunomodulatory, antioxidant, cytotoxic, hemostatic, hepatoprotective, molluscicidal, and other effects. This review attempts to illuminate 
the available literature on C. indica (L.) with respect to ethnobotany, chemical constituents, and summary of numerous pharmacological 
activities. Every part of C. indica has valuable properties that can serve humanity so the whole plant can be broadly studied for further research 
aspects.
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INTRODUCTION

Indian therapeutic plants are the elixir of Ayurveda and Ayurvedic 
treatments. Healing with medicinal plants is as old as mankind itself. 
When used wisely and clocking with the basic principles, they produce 
miraculous effects [1]. Nature’s wealth utilization for health aids and 
the remedy, prevention, and treatment of diseases plays a big role 
in human civilization, with a reliance of many human populations 
particularly in developing countries [2]. The fact that the majority of 
plants from which many of the present day drugs have been derived 
have been sourced not only from ethnobotanical leads but also from 
the materia medica of the ancient “rishis” and shamanic traditions 
of tribal “medicine men” that dates back to thousands of years when 
man roamed the forests as hunter-gatherers [3]. Phytochemicals may 
safeguard human from a host of diseases. Phytochemicals are non‐
nutritive plant chemicals that have defensive or disease anticipatory 
properties. A plant yields these chemicals to protect itself, but recent 
research demonstrates that many phytochemicals can protect humans 
against diseases[4]. Plants have the potential to synthesize an ample 
variety of chemical compounds that are used to execute major 
biological functions and to shield against attack from predators such 
as insects, fungi, and herbivorous mammals [5]. Canna indica L. (canna 
lily, even though not a true lily) commonly known as Keli, the name 
Canna arises from the Greek word for a cane or reed. Canna is the 
only genus in the family Cannaceae and 19 species of flowering plants. 
The species have large, eye-catching foliage and horticulturists have 
turned it into a large-flowered and bright garden plant. In addition, it 
is a horticultural plant and is one of the world’s richest starch sources. 
It extensively used as a nutritive agent and has a number of valuable 
pharmacological activities [6].

PLANT PROFILE

Synonyms
Canna coccinea Mill, Canna edulis Ker-Gawl, Canna lutea Mill, Canna 
achiras Gilles [7].

Vernacular Names [8]

Languages Names
English African arrowroot, Canna lily, Canna Indian 

shot, Wild canna
Spanish Chupa flor
French Balisier comestible
Andes Achira
Arabic name Canna Hindi, Muzwardi, and Muzfahal
Kannada Kalahu
Telugu Krishna Tamara
Tamil Puvalaikalvalai
Hindi Sarvajjaya, Saka Siri, Devkali
Sanskrit Vankelee, Devakuli
Marathi Kardal
Konkani KelePhool
Bengali Sarbajaya, Kalaboti
Manipuri Laphoorit

Taxonomical hierarchy [9]

Kingdom Plantae ‑ Plants
Subkingdom Tracheobionta ‑ Vascular plants
Super division Spermatophyta ‑ Seed plants
Division Magnoliophyta ‑ Flowering plants
Class Liliopsida ‑ Monocotyledons
Subclass Zingiberidae
Order Zingiberales
Family Cannaceae ‑ Canna family
Genus Canna L. ‑ canna
Species Canna indica L. ‑ Indian shot

HABITAT AND DISTRIBUTION

The Canna genus is native tropical and sub-tropical regions of Southern 
United State and South to Northern Argentina and the Philippines in 
settled areas, occurring in wet places and near tikas Canna settlements. 
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In America, wild species grow in the South of the United States, 
South America, from Venezuela to Argentina and India. Terrestrial 
plants usually live in tropical and subtropical rainforests, montane, 
premontane, and gallery forests. Palustrine plants grow in forest 
edges, wetlands, marshes, and riversides. Many taxa are nitrophilous 
and mostly found in humid loose soils, near streams, in uncultivated 
public lands or on roadsides. The plant prefers acid, neutral, and basic 
(alkaline) soils. It cannot grow in the shade. It needs moist soil good 
quality humus [10,11]. C. indica was the first species of this genus 
introduced to Europe, which was imported from the East Indies, though 
the species invented from the America [12] (Fig. 1).

Fig. 1: (a) Plant of Canna indica, (b) Fruit of Canna indica, (c) A 
seed of Canna indica, (d) and Rhizomes of Canna indica

a b

c d

PHARMACOGNOSTICAL INVESTIGATION OF C. INDICA

Morphology
Flowers
Flowers are red, solitary or in a pair, the diameter of the flower 
4–6  cm, the bract about 1.3  cm long. Sepals are whitish green to red 
or purple 1–1.5  cm long. Corolla tube about 1  cm long being red or 
reddish 2.5–3  cm long. The staminodes are bright red. Flowers are 
hermaphrodite [13].

Fruits
Fruits are bright green capsules, covered by green to purple tubercles, 
green oblong or aid, softly echinate (spiny), and 2–2.5 cm long. Capsules 
about 40×25 mm, outer tepals (sepals) are persistent at the apex [13-15].

Seeds
Seeds are almost the size of a pea initially white and when mature, black 
with chestnut brown spots are protected with a smooth coat. Seeds are 
about the size of a pea [14-16].

Leaves
Leaves are lanceolate or ovate 10–30 cm long, 10–20 cm wide having 
large laminae up to 60 cm long. An inflorescence is waxy-glucose erect 
peduncle about 30  cm long with 2-flowered Cincinnati. Leaves are 
dark green with colorless margins and veins. They are carline, simple, 
alternate, and spiral. The oblong leaves have their petioles spreading 
downward to form a sheathing base around the stem. The lamina 
is pinnately, parallel veined. Leaf margins appear smooth and wavy 

with an acute apex. The leaves are large and foliaceous reaching up to 
65‑70 cm in length and 30–35 cm in width [14-16].

Rhizomes
Young 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. It is sympodial with Y-shaped axes, tuberous, and 
abundant roots growing both adaxial and abaxial from the nodes. [14-16].

Stem
Stem is a pseudostem which reaches up to 1.5–2  m in height. It is 
glabrous, erect, herbaceous, sturdy, and cylindrical enveloped by the 
sheathing leaf bases are light green [16].

Roots
The roots are thick, tubular, and creamy white with a diameter of 
2–5  mm with numerous root hairs. Thinner primary and secondary 
lateral roots are also seen [16].

Microscopy [16-19]
Leaves
A single layered epidermis made up of rectangular cells occurs is a few 
layers of parenchyma cells followed by a few layers of chlorenchyma, 
Sclerenchyma patches occur on any side of the vascular bundle. The 
leaves are amphistomatic Stomatal density-2 mm.

Seeds
The epidermis is composed of a palisade layer of long and narrow cells with 
much-thickened walls called Malphigian cells. Micropyle is surrounded 
by integumentary tissue, and the micropyle itself is formed by the inner 
integument. The integumentary seed coat is mainly composed of 4 layers: 
Epidermal layer, subepidermal, vascularized, and taniniferous layer.

Stem
The uniseriate epidermis is followed by an undifferentiated ground 
tissue. Two to three layers of regularly arranged parenchyma 
cells occur below the epidermis. This is followed by 2–3 layers of 
chlorenchymatous tissue that formed a band . An occurrence of a few 
U-shaped sclerenchymatous patches at regular intermissions are below 
and in contact with the chlorenchymatous zone. Vascular tissue system 
comprises various vascular bundles scattered all over the ground 
tissue. Each vascular bundle is conjoint, collateral, end arch, and closed.

Rhizomes
The epidermis cell walls are scarcely cutinized. Beneath the epidermis, 
there is a three-layered hypodermis, which shows cells with sub 
polygonal outline and thick walls. The cortex is present between the 
hypodermis and the endodermis which is a relatively thin zone. It is 
mainly composed of parenchymatous tissue, starch granules, and 
calcium oxalate crystals.

PHYSICOCHEMICAL PROPERTIES [20]

Taste Sweet‑tasting
Nature slightly cooling‑natured
PH value (ethanol, methanol, and 
water)

8.0, 4.0, and 6.0%, respectively

Loss of weight on drying 4.1%
Total ash 17.98%
Acid‑insoluble ash 69.2%
Water‑insoluble ash 48%
Alcohol soluble extractive value 3.86%
Water‑soluble extractive 6.31%
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PHYTOCONSTITUENTS OF C. INDICA

Root
Root contains the chemical constituent’s cannagenins. Rootstock 
contains enzymes, Triacontanal and mixture of stigmasterol, βsitosterol, 
campesterol, and β lectin [21].

Rhizomes
It contains alkaloid, flavonoids, phenols, sterols, saponins, gum, fat 
and starch. It also contains Unsaponifiable matter - 5, 8 Henicosdiene, 
7-  Henicosyne, 3, 15-  Dihydroxy-2-octadecene, 6-Hydroxy eicosane, 
Tricosane, Tetracosane and essential oils of rhizome [21].

Stems
Ash: 3.14±0.01  g 100/g, nitrogen free extractives: 80.43  g 100/g, 
calorific value: 1611.54 kJ 100g-1, crude fiber: 5.78±0.08  g 100/g, 
crude lipid: 4.31±0.11 g 100/g, crude protein: 6.34±0.21 g 100/g [22].

Leaves
It contains sucrose, amino acids, sorganic acids, citric, malic, glyceric, 
succinic, and lactic acids, and the aspartic, glutamic, glutamine, and 
alanine. Leaves also contain lignin, furfural, and hemicelluloses [23].

Seeds
It contains flavonoids (4.76 µg/g) and total polyphenols (13.79 µg/g) [23].

Flowers
It contains flavonoids, phenols, lutein, ß-carotene, violaxanthin, lutein, 
Zeaxanthin, β-Cryptoxanthin, terpenes, paraffin hydrocarbons, and a 
toxic red oil termed cannabinol as the major chemical constituents [24].

Six Anthocyanins–anthocyanins malvidin  3-O-(6-O-acetyl-b-D-
glucopyranoside)-5-O-b-D-glucopyranoside (1), malvidin 3,5-O-b-
D-diglucopyranoside  (2),  cyanidin-3-O-(600-O-a-rhamnopyranosyl-
b-glucopyranoside  (3),  cyanidin-3-O-(600-O-a-rhamnopyranosyl)- 
b-galactopyranoside  (4),  cyanidin-3-O-b-glucopyranoside  (5)  and 
cyanidin-O-b-galactopyranoside (6) [25,26] [Figure 2].

Fig. 2: (a) oleanolic acid, (b) Betulinic acid, (c) cyanidin-3-O-β-
glucopyranoside

UTILIZATION

PHARMACOLOGICAL INVESTIGATION OF C. INDICA

AIDS/HIV1-RT inhibition
The most promising plant C. indica was one of the Thai traditional 
remedial plants used to treat AIDS tested for their human 
immunodeficiency virus type  1 reverse transcriptase (HIV-1 RT) 
inhibitor activity. Woradulayapinij et al. studied and reported C. indica 
rhizomes showed HIV-1 RT inhibition ratio >90% at 200  bug/ml 
concentration. Further study of C. indica and two proteins isolated 
showed significant HIV-1 RT inhibition [41].

Thepouyporn et al. presented that a novel 10  kDa C. indica L. leaf 
protein as putative plastocyanin with anti-HIV-1 RT inhibitory activity 
was isolated from leaves of C. indica L [42].

Antibacterial effects
Abdullah et al. studied and reported the antibacterial effects of 
methanolic extract of C. indica leaves and flowers showed antibacterial 
activity against Bacillus subtilis. Ethyl acetate extracts of flowers and 
stems/barks also showed activity against B. subtilis, while, hexane and 
distilled water extracts of C. indica leaves, flowers, and stems / barks 
showed no antibacterial activity [43].

Indrayan et al. studied and reported the essential oil from the rhizome 
of C. indica showed good antibacterial activity against Staphylococcus 
aureus but mild activity against B. subtilis [44].

Anticancer/Cytotoxicity
Sunan-Chainaku et al. studied and reported the cytotoxicity against 
P388 leukemia cells showed by two pure compounds, stigmasterol and 
6-beta-hydroxy stigmasta-4, 22-diene-3-one and two other toxic minor 
components [45].

Moshi et al. studied and reported the dichloromethane and ethanol 
extracts of the leaves of C. indica were evaluated for brine shrimp 
toxicity. Their lethal concentration 50 value was 273.9 (167.8–447.0) 
and >1000 μg/ml, respectively [46].

Antidiarrheal effect
Josephine et al. studied and reported that the antidiarrheal effect of 
C. indica methanolic extract of leaf was evaluated in castor oil-induced 
diarrhea, 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 
(charcoal meal transit) 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 
models [47].

Antidiabetic effect
Purintrapiban et al. studied and reported the aqueous extract of 
C. indica root at doses of 0.1–0.5 mg/ml, which contains total phenolic 
compounds equivalent to 6–30 m g of catechin caused a dose- and time-
dependent induction of 2-deoxy-[3H] glucose (2-DG) uptake activity. 
The induced 2-DG uptake was significantly increased within 8  h and 
reached a maximum of 16 h. The C. indica extract increased the amount 
of glucose transporter isoforms 1 (GLUT1) and 4 (GLUT4) at the cell 
surface and enhanced expression of a GLUT1 protein. Which offers a 
potential source of therapeutic agents for the treatment of diabetic was 
evaluated in cultured L8 muscle cells [48].

Anti-inflammatory effect
Chen et al. studied and reported that the C. indica ethanolic extract was 
found to inhibit the production of inflammatory mediators including 
nitric oxide (NO), prostaglandin E2, and interleukin-1β (IL-1β) in 
lipopolysaccharide -induced RAW 264.7 macrophages was investigated. 
In addition, the effects of C. indica extract in monocyte chemoattractant 
protein-1, high glucose-induced U937 monocytes on mRNA expressions 
of IL-8, and regulation of mitogen-activated protein kinase pathways 
were also identified [49].

Antinociceptive and anthelmintic effect
Nirmal et al. studied and reported that the dried coarsely powdered 
leaves, flowers, seeds, and rhizomes of C. indica were successively 
extracted with benzene and methanol in Soxhlet apparatus, to obtain 
polarity-wise fractions. 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 with reference to 
standard drug paracetamol and pentazocine. All the extracts of 
Canna 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−1 intraperitoneally. Methanolic 
extract of leaves of C. indica showed the highest increase in reaction 
time in hot plate method while benzene extract of leaves of C. indica 
showed the more inhibitory effect on writhing induced by acetic acid. 
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Evaluation of the anthelmintic activity of these extracts was assessed 
on Pheretima Posthuma. Results showed that the methanolic extract 
of rhizomes of the plant took less time to causes paralysis of the 
earthworms [50].

Antioxidant effects
Joshi et al. studied and reported that the methanolic extract of the 
aerial parts of the plant was studied for it’s in vitro antioxidant activity 
in different methods (1, 1diphenyl-2-picryl hydrazyl [DPPH] radical 
scavenging assay, NO scavenging assay, hydrogen peroxide assay, 
and hydroxyl radical scavenging assay). Its free radical scavenging 
activity was estimated for various concentrations 10–100  µg/ml. At 
100 µg/ml, DPPH radical scavenging assay, hydroxyl radical scavenging 
assay, hydrogen peroxide assay, and NO assay showed inhibition of 
76.70%, 74.36%, 61.37%, and 62.84%, respectively [51].

Atrooz et al. studied and reported that the DPPH antioxidant activity of 
the C. indica seeds methanolic extract was 0.502 mg/g [52-54].

Srivastava et al. studied and reported the anthocyanins [Cyanidin-3-O-
(6’’-O-α-  rhamnopyranosyl)-β-glucopyranoside, Cyanidin  -3-O-(6’’O-α-
rhamnopyranosyl)-β-galactopyranoside, Cyanidin-3O-β-glucopyranoside, 
and Cyanidin-O-βgalactopyranoside] isolated from the red flowers of C. 
indica also showed good antioxidant activity. Results suggest a promising 
pigment source for food applications [55,56].

Hemostatic effect
Lin et al. studied and reported that the hemostatic effect of C. indica 
was evaluated in mice. The bleeding time (BT), clotting time (CT), 
and the permeability of abdominal capillary were measured. The 
results showed that C. indica significantly reduces the BT, CT, and the 
permeability of abdominal capillary [57].

Hepatoprotective effect
Joshi et al. studied and reported that liver damage protective effect 
against carbon tetrachloride-induced hepatotoxicity was shown by 
the methanolic extract of aerial parts of C. indica L. Histopathology 
demonstrated profound necrosis, lymphocytic infiltration was 
observed in the hepatic architecture of carbon tetrachloride treated 
rats which were found to obtain near normalcy in extract plus carbon 
tetrachloride administrated rats. Study of hydro-alcoholic extract 
showed a significant antioxidant and hepatoprotective activity. Results 
were compared with reference drug Silymarin [58,59].

Molluscicidal/Cannagenin
Hemaia et al. studied and reported cannagenin which had a highly 
synergistic with chlorophyll on the morality of snails [60].

Tripathi et al. studied and reported that C. indica to have time and 
dose-dependent molluscicidal activity in a dose that was not toxic for 
the fish Colisa fasciatus, but acts as a potent molluscicidal to kill snail L 
acuminate [61].

Studies on antioxidants enzymes
Talukdar studied and reported that the efficient scavenging of hydrogen 
peroxide was executed by control level activities of both ascorbate 
peroxidase and catalase in leaf and increased activity of only catalase 
in the root, preventing its accumulation at toxic concentration, and 
subsequent damage of membrane lipids by peroxidation. The tolerance 
of C. indica plant to copper-induced oxidative stress ensured normal 
growth indicating the normal dry weight of leaves and roots [62].

Surfactant-enhanced anaerobic acidogenesis of C. indica L. by 
rumen cultures
Zheng et al. studied and reported that a dose of a polyoxyethylene 
sorbitan monooleate (Tween 80) was used to enhance the anaerobic 

Table 1: Utilization

Sr. No. Plant parts 
used

Traditional uses Non‑pharmacological uses

1 Rhizome A decoction of the fresh rhizome is used as febrifuge, 
dropsy, dyspepsia, diuretic, antipyretic, gonorrhea, and 
women with irregular menses. Macerated rhizomes are 
used to ease nosebleeds. Rhizome has been used with 
other medicinal plants for cancer treatment [29].

It is used in preparation of low fat, high‑fiber dietary 
products in bakery industry [27].
Propagation of plant takes place by rhizome [28].
The baked rhizomes are used to make cakes, rich in 
starch [29].

2 Root A decoction of the root used in the treatment of gonorrhea 
and amenorrhea. The powdered root as a cure for diarrhea 
and dysentery, diaphoretic, diuretic, stimulant, and 
demulcent and is administered in fevers and dropsy [29].

The roots are starchy [29].
Cu2+, Zn2+, Ni2+, Pb2+, and Co2+removal from aqueous 
solution by acid treatment and garlic treatment [30].

3 Leaves Leaves used for malaria and infusion of leaves used as 
a diuretic. Smoke from the burning leaves is said to be 
insecticidal. Freshly squashed leaves are used in baths 
against rheumatic pains and arthritis and applied to 
ulcers [29].

Leaves are used for wrapping up parcels and fiber 
obtained from the leaves is used for making paper [29]. 
Sugar transformation synthesis and inversion of 
sucrose [31].

4 Flower The flowers were said to cure eye diseases. A decoction of 
flowers used for external wound bleeding [35].

It is effective in green corrosion inhibitor for mild steel 
in the acid medium [32].
Development of tapetum is invasive but 
non‑plasmodial [33].

5 Seeds Seed juice used to relieve from earaches problem [34]. The seeds are used as beads in jewelry also used in 
Musical rattles. A purple dye is obtained from the 
seed [34].

6 Whole plant The paste of plant used for tonsillitis [34]. In more remote regions of India, cannas are fermented 
to produce alcohol [34].
Direct electricity recovery by an air cathode microbial 
fuel cell inoculated with rumen microorganisms [35].
N and P  supplied throughout the plant used as 
biomass [36].
Phytoremediation of triazophos in a hydroponic 
system [37‑38].
Potential tool for cadmium [39‑40].
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acidogenesis of C. indica L by rumen culture. Pre-soaked Canna with 
Tween 80 gives the high production of VFA as the major acidogenic 
product from Canna, suggesting that the physical structure of Canna 
was disrupted by Tween 80 [63].

CONCLUSION

C. indica is a very useful habit for treating various types of diseases. 
Various studies have demonstrated that C. indica possesses 
antibacterial, antiviral, anthelmintic, molluscicidal, anti-inflammatory, 
analgesic, antioxidant, cytotoxic, hemostatic, hepatoprotective, 
antidiarrheal, antidiabetic, and other effects. The chemical constituents 
such as carbohydrates, proteins, amino acids, steroids, alkaloids, 
phenolics, flavonoids, tannins, and terpenoids, and other important 
chemical constituents are responsible for these activities. Review 
of the literature concluded that C. indica is considered to be a useful 
herbal medicinal plant. Therefore, there is wide scope for research in 
the direction of more medicinal activities of plant and to evaluate the 
pharmacological actions of the same incoming future.
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