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INTRODUCTION

Traditional knowledge of medicine has long been used since ages for curing various human
ailments. About 60-80% world populations still rely on plant-basedmedicines.™! Treating
diseases by using locally available natural resources can be drawn from the prevedic period
itself. It further developed in the vedic period, where in the names and usage of around 100
plants were mentioned. This knowledge continued and found its utmost development in the
Samhita period (Classical literature), where in it was systematically documented. Though the
details of medicinal plants mentioned in Samhita are limited compared to that of Nighantu
kala (Lexicon), they believed every plant is medicinal and the protocol of adding a drug into
Ayurveda Materia medica is elaborated by quoting about collecting the information from
cowherds, shepherds and other persons who are well versed with names as well as forms of
the plant./?
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Herbal medicines, also known as medicinal plants, and their isolated compounds and extracts
have shown a wide range of biological activities. An ideal strategy for the creation of new
plant-based medicines is the selection of a methodical, scientific approach for the biological
assessment of plant products based on their use in conventional medicine. Colocasia esculent
Linn is one ofthese plants.®! Colocasia esculenta Linn. (Family: Araceae) is also known

as Arum esculentum L. and Colocasia esculenta Schott.™

It is originated in the Bay of Bengal region of South-east Asia. It was carried by early
Polynesians throughout Oceania, where it became a staple food. It is an ancient crop in Asia,
being introduced into Japan more than 2500 years ago. Compared with tannia, it is better
adapted to excessively moist areas. Many clones are grown like rice in flooded conditions.

The tropical tuber crop taro (Colocasia esculenta) is primarily grown for its underground
corms, which contain 70-80% starch. Colocasia esculenta corms, on the other hand, contain
anthocyanins like cyanidin-3-glucoside, pelargonidin-3-glucoside, and cyanidin-3-

chemnoside, which have been shown to have anti-inflammatory and antioxidative qualities.®

PLANT PROFILE

Colocasia esculenta, a member of the Araceae family, is an ancient crop that is produced for
its leaves and edible corms in the humid tropics. It is also used ceremonially in traditional
ways.l! The herb has been known since ancient times for its curative properties and has been
utilized for treatment of various ailments such as Otalgia, Otorrhoea, Adenitis, Asthma,
Arthritis, Internal haemorrhage, Hepatomegaly, Neurological disorders, Skin disorders etc. In
the recent times its extract is proved to be having Anti-bacterial, Anti-fungal, Anti-
inflammatory, Analgesic, Anti-hepatotoxic, Anti-microbial activity.?® It is a good source of

Provitamin A, Vitamin C, Calcium, Phosphorus, Iron etc.”

Image No. 1- Colocasia esculenta.
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Morphology'®

The taro plant is herbaceous, tuberous in nature, with a strong short caudex, flowering
together, and leafing. Leaves are normally elongated arrows or heartshaped and pointing
earthward in the cluster. This plant has a few meters high erect stems and can be orange, red-
black, or variegated. The adventitious and shallow root system develops ample quantities of
fine starch from the corm. The broad elongated leaves that have a height of 1-2 m is called
“elephant head.” The dimensions of the leaves maybe 30—90 cm long & 23 inches thick, and
are acquitted at the close of standing, broad, lush, 78 inches high leafstalks in crowns. The
taro plant can grow to a height of 2 m. The plant uses reproductive rhizomes such as tubers
and corms, while it also produces a bunch of 2-5 fragment inflorescences in the axil of
leaves. Generally, the taro corms are cylindrical and about 30 cm in diameter around 15 cm,
and can vary in scale, shape, and color.

Taxonomical Classification™

Scientificclassification

Kingdom |Plantae

Order Alismatales
Family Araceae
Subfamiy |Aroideae
Tribe Calocasiodeae
Genus Colocasia
Species esculenta

Common and vernacular names®*

vernacularnames
English  [Taro, Cocoyam, Eddo
Hindi Aravi
Sanskrit  |Alupam
Gujarati  |Alavi
Marathi  |Alu
Tamil Sempu
Tulu Thev, Sev
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Image No. 2- various parts of Colocasia esculenta.

PHYTOCHEMISTRY!21

Qualitative phytochemical screening of Colocasia esculenta tubers in methanolic and aqueous
extract showed that alkaloids, glycosides, flavonoids, terpenes, saponins and phenol are
present.>? The two pharmacologically active classes of compounds such as flavonoids and
triterpenoids are found mainly in extracts of the Colocasia leaf. Vicenin-2, iso-vitexin, iso-
vitexin 30 -O-glucoside, vitexin X0 -O-glucoside, iso-orientin, orientin-7-O-glucoside,
luteolin 7-O-glucoside are the flavonoids present in the concentrate of the Colocasia leaf. The
anthocyanins, namely, cyanidin-3-rhamnoside, cyanidin 3-O-glucoside, and pelargonidin 3-
O-beta-D-glucoside are also present. Taro tubers are high in starch and include cyanidin-3-

glucoside anthocyanin.

Table 3: Chemical constituents of different parts of Colocasia esculenta plant.[*!

Plant part Chemicalconstituents
Calciumoxalate,mineralslikecalciumphosphorus,fibers,starch,vitaminA,
B,C
Apigenin
Luteolin
Anthocyanin
Leaves  [Flavonoids Orientin
Iso-orientin
Iso-vitexin
Vicenin-2
Orientin7-O-glucoside
Iso-vitexin3'-O-glucoside
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VitexinX"-O-glucoside
Luteolin7-O-glucoside
Starch 73-76%
56%Naturalsugars
40%Anioniccomponents
Soluble-19-87 mg/100 g

Naturalpolysaccharide

Oxalate Insoluble-33-156mg/ 100g
Aminoacids 13t023%

Nitrogencontent 0.33t01.35%

Lipid 0.23t00.52%

Phosphatemonoesterderivatives 0.017t00.025%
Dihydroxysterols

[3-sitosterol
Tubers Stigmasterol
Nonacosane
Cyaniding3-glucoside
Tetracos-20-en-1,18-diol
25-methyltriacont-10-one
Aliphatic compounds Octacos-10-en-1,12-diol
Pentatriacont-1,7-dien-12-ol
25-methyl-tritriacont-2-en-1,9,11-triol
Octadecenoicacid
Lipoxygenase
Enzymes Lipidhydroperoxide-convertingenzyme
Petiole  |Anthocyanins 3.29%

MEDICINALUSESM

It is an annual herbaceous plant with a long history of usage in traditional medicine in several
countries across the world, especially in the tropical and subtropical regions. The herb has
been known since ancient times for its curative properties and has been utilized for treatment
of various ailments such as asthma, arthritis, diarrhoea, internal haemorrhage, neurological
disorders, and skin disorders. The juice of CE corm is widely used for treatment of body ache
and baldness The plant has been studied for various pharmacological activities such as
analgesic, anti-inflammatory, anti-cancer, anti-diarrheal, astringent, nervine tonic, and
hypolipidemic activity. Pharmacologically, the plant is antimicrobial, antihepatotoxic,

antidiabetic, anti-lipid peroxidative, antimetastatic, antifungal.

PHARMACOLOGICAL PROPERTIES

1) Antihypertensive and diuretic activity

The ethanolic extract of taro leaves (Colocasia esculenta (L.) Schott.) (EECE) showed anti-
hypertensive and diuretic effect. The greatest effect of antihypertensive and diuretic of EECE
is 40 mg/ 200g bw, but the effect still lower than HCT. The preliminary phytochemical
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investigations in the present study revealed the presence of flavonoid, saponins, tannins and
triterpenoid. The flavonoids isoquercitrin showed inhibition of ACE activity. Flavonoids
suspected to have efficacy as a diuretic to stimulate blood flow to the kidneys and lead to the
inhibition of tubular reabsorption of water and ions that cause diuretic effect.'? The
flavonoids vitexin and isovitexin showed in-vitro inhibition of ACE activity. The in-vitro and

in-vivo hypotensive effect of vitexin was reported earlier.™!

2) Antihyperglycemic activity

Subacute treatment for 14 days with the EECE in the treated doses brought about
improvement in body weights indicating its beneficial effect in preventing loss of body
weight in diabetic rat, The ability of EECE to prevent body weight loss seems to be due to its
ability to reduced hyperglycaemia. Flavonoids are potent antioxidant and known to modulate
the activities of various enzymes due to their interaction with various biomolecules. reported
that flavonoids, alkaloids, tannins and phenolics as bioactive antidiabetic principles. The
plants of C. esculenta have been reported to contain alkaloids, flavonoids, saponin and
tannins. Preliminary phytochemical analysis indicated that, the ethanol extract of Colocasia
esculenta leaves contain sterols, flavonoids, glycosides, tannins, carbohydrates and Vitamin A
and C. The antihyperglycemics activity of EECE may probably be due to the presence of
several bioactive antidiabetic principals. It is thus apparent that EECE possesses
antihyperglycemicactivity.**! C. esculenta leaf confirmed promising anti diabetic activity in
STZinduced diabetic rat.™

3) Antinociceptive activity

MECEE caused dose-dependent and significant reductions in the number of abdominal
constrictions or writhings induced by intraperitoneal administration of acetic acid. At doses of
50, 100, 200 and 400 mg per kg body weight, MECEE reduced the number of constrictions,
respectively, by 27.0, 40.5, 51.4 and 67.6%. A standard antinociceptive drug, aspirin, when
administered to experimental animals at doses of 200 and 400 mg per kg body weight,
reduced the number of constrictions by 37.8 and 59.5%, respectively. Thus, at the three
highest doses of the extract, MECEE showed antinociceptive activity much better than that of
200 mg per kg aspirin.* the antinociceptive activity exhibited by crude methanolic extract of
the leaves may be due to the extract’s ability to block any further expression of
prostaglandins, which may be mediated through inhibition of cyclooxygenase and/or

lipoxygenase activities.!*”
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4) Neuropharmacological activity

The effects of HECE on anxiety, depression, thiopental-induced sleeping time, and rotarod
performance were evaluated. The anxiolytic activity of HECE (100, 200, and 400 mg/kg) per
0s (p.0.) was characterized by increased time spent and number of entries in open arms in the
EPM paradigm as compared to control group (p < 0.001). The HECE (100, 200, and 400
mg/kg, p.o.) showed dose-dependent significant reduction in duration of immobility (p <
0.01) in the behaviour despair test. The HECE at the doses 50 and 100 mg/kg, i.p. was found
to produce a significant reduction in motor coordination (p < 0.001) and prolongation of
thiopental-induced sleeping time (p < 0.001). The phytochemical screening revealed the
presence of flavonoids, B-sitosterol, and steroids. The presence of flavonoids, p-sitosterol,

and steroids in HECE could be responsible for these activities.!*®!

5) Antimicrobial activity

extracts of C. esculenta leaf, extracted using distilled water, showed antimicrobial activity
against all the tested bacterial isolates i.e. Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Klebsiella sp, Candida albicans.l*¥) The methanol extract of tuber
and leaves showed characteristic zone of inhibition against all pathogens. The zone of
inhibition was very pronounced. Highest zone of inhibition was observed at 100mg/ml
concentration against Klebsiella sp. for tuber extract while leaves extract has shown highest
activity at 200mg/ml concentration against Proteus mirabilis. In comparison to leaves extract,
tuber extract was observed to possess higher antimicrobial activity.2”

6) Anticancer activity

Taro corms contain valuable bioactive molecules effective against cancer and cancer-related
risk factors, such as carcinogens and biological agents, several pathophysiological conditions,
including oxidative stress and inflammation, while controlling metabolic dysfunctions and
boosting the immunological response.’?Y! poi, a starchy paste made from the taro (Colocasia
esulenta L.) plant corm. Soluble extracts of poi were incubated at 100 mg/mL in vitro for
antiproliferative activity against the rat YYT colon cancer cell line.®! H-thymidine
incorporation studies were conducted to demonstrate that the poi inhibited the proliferation of
these cancer cells in a dose-dependent manner.”?l A water-soluble extract of taro (TE)
potently inhibits lung colonizing ability as well as spontaneous metastasis from mammary
gland-implanted tumors, in a murine model of highly metastatic ER, PR and Her-2/neu

negative breast cancer. TE modestly inhibits proliferation of some, but not all, breast and
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prostate cancer cell lines. Morphologic changes including cell rounding were observed.
Tumor cell migration was completely blocked by TE. TE treatment also inhibited
prostaglandin E, (PGE;) synthesis and downregulated cyclooxygenase (COX) 1 and 2 mRNA

expression. !

7) Antihyperlipidemic activity

The corm extract treatment led to a notable decrease in the cholesterol, and triglycerides in
the elevated lipid levels that were induced by P-407 and D- fructose. The extract also showed
a significant decrease in the LDL and VLDL levels. study indicates that the CE has the
potential as an antihyperlipidemic agent, possibly due to its ability to inhibit the synthesis of
cholesterol, and facilitate the catabolism and excretion of the other lipids. The CE is rich in
nutrients and phytochemicals like flavonoids and saponins, which may contribute to

its hypolipidemic effect.!*!

8) Hepatoprotective activity

The hepatoprotective effect of orally administered leaf aqueous extract of Colocasia esculenta
(CCLE) in thioacetamide-induced liver toxicity in rats was investigated, 5 groups (n=5) and
received no treatment (normal control), distilled water (negative control), 50mg/kg silymarin
(positive control) and CCLE (250 and 500mg/kg) respectively once daily for 3 consecutive
days. Thioacetamide (TAA) (150mg/kg b.w.) was administered intraperitoneally on the 4th
day to rats in all groups except the normal control. Evaluations were made for serum levels of
alanine transaminase (ALT), aspartate transaminase (AST), alkaline phosphate (ALP) and
serum albumin. Histopathological examination was performed on the excised liver tissues.
TAA-induced hepatotoxicity increased ALT, AST, ALP and decreased serum albumin.
Histopathological results revealed extensive disruption of the liver histoarchitecture when
compared to the normal control liver sections. Pre-treatment with CCLE showed protective
effects by normalizing the liver enzymes markers. These results were supported by the
histopathological observations. The activity of the CCLE was comparable to that of the
standard hepatoprotective drug, silymarin (50mg/kg). Overall findings suggest that CCLE
possesses in vivo hepatoprotective activity against thioacetamide in rats.!*® antihepatotoxic
and hepatoprotective as well as antioxidant effects of the crude filtered juice of the Colocasia

esculenta may be due to the presence of anthocyanins or some flavonoids.!?®!
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9) Anthelmintic activity

The ethanolic extract of Colocasia esculenta caused paralysis of 16 min and time of death of
42 min while water extract revealed paralysis of 31.25 min and death of 60.34 min against the
earthworm Pheritima posthuman. The crude extracts of Colocasia esculenta not only
demonstrated paralysis but also caused death of worms especially at higher concentration of
100 mg/ml in shorter time as compared to reference drug Piperazine citrate.?”

10) Anti-inflammatory activity

Anti-inflammatory agents mainly inhibit the cyclooxygenase enzyme responsible for
synthesizing inflammatory mediators by converting arachidonic acid to prostaglandins.?®
Pre-treatment with CEMRE (400 mg/kg) could inhibit the paw inflammation significantly
which was elevated due to carrageenan induction. The inhibition is comparable to that of the
standard drug Indomethacin. The concentration of serum AST, ALT, ALP, NO, PGE2 and
cytokines were also considerably lowered in the CEMRE-treated group as compared to the
carrageenan-induced group. CEMRE (34 pg/ml) inhibited the LPS-stimulated relative
expression of mMRNA of COX-2 and iNOS and significantly reduced the expression of nitric
oxide and prostaglandin E2. Docking analyses revealed promising interaction with low
binding energies between Sinapic acid with both the target proteins COX-2 and iNOS, results
suggested that CEMRE exhibited effective anti-inflammatory actions.*”!

11) Antifungal activity
Alcoholic leaf extract of Colocasia esculenta against Alternaria solani and Alternaria ricini
showed 100% percentage controlefficacy (PCE) at 25 % concentration. Aqueous leaf extract

reduces the growth of pathogens as concentration of extract increased.®"!

12) Wound healing activity

Application of Colocasia esculenta (L.) Schott leaf extract is efficacious for healing wounds
contaminated with Staphylococcus aureus through examination of neutrophils, macrophages,
reepithelialization, and expression of fibroblast growth factor-2. The Colocasia esculenta (L.)
Schott leaf extract affects the proliferative phase of wound healing.®Y The emulgel
preparation of taro leaf extract at a concentration of 5% (Treatment-2) was effective for
wound healing in diabetic rats. Emulgel preparations applied twice a day were most effective
for wound healing. The length of time for wound healing in diabetic rats was 13 days. There
was an interaction between treatment and the length of time for wound healing in diabetic

rats given taro leaf extract emulgel.*?
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