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ABSTRACT

Medicinal plants are widely used by the Traditional Medical Practitioners for counteracting various
diseases in their day to day practice. Plants of Trapa species (family: Trapaceae or Lythraceae),
commonly known as ‘Water chestnut’ or ‘Water caltrop’ in English, are floating annual aquatic
plants, growing in slow-moving water up to 5 meters deep. They are native to warm temperate
parts of Eurasia and Africa. According to the International System of Medicines, different parts
(leaves, stem and seeds) of the plants and even whole plants are used traditionally for several
medicinal purposes. The juice of the fruits has been used for the treatment of diarrhea and
dysentery; the plants are also used to combat fever, leprosy, fatigue, inflammation, urethrorrhea,
fractures, erysipelas, lumbago, pharyngitis, bronchitis and general debility. Thus this review will be
lead to break through for exploration of this species for its therapeutic potential.

Qaywords: Trapa species, traditional use, pharmacognostical investigation pharmacological use./

INTRODUCTION

Water caltrop(Singara) is one of the most
popular vegetables used in Asia, due to its
special feature and medicinal values which ;

is found |n Taiwan, China and parts of South
East Asia’. The Singhara nut is a valuable
agricultural product, commercially cultivated in
many parts of India, partrcularly in the Eastern
and Southern regrons Singhara is extensively
grown in Uttar Pradesh, Madhya Pradesh, Bihar
and Orissa, where hrgh rainfall is conducive to
successful cultivation®. It contains carbohydrates,
minerals, calcium, phosphate, iron, copper,
manganese, magnesium, sodium and potassium.
The kernels contain some vitamins like thiamine,
riboflavin, nicotinic acid, vitamin C, vitamin A, D-
amylase and considerable amount of
phosphorylases It is used in many Ayurvedic
preparations as nutrient, appetizer, astringent,
diuretic, aphrodisiac, tonic, cooling and
antidiarrheal agents. It is also useful in lumbago,
sore throat, bilious affections, bronchitis, fatigue
and inflammation. The medicinal values of the
whole herb and fruit have long been recognized
in folklore medicine as a cure for various
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diseases®. The whole herb has been reported for
hepatoprotective actrvrty antimicrobial actrvrty
antibacterial actrvrty antitumor actrvrty
antroxrdant actrvrty and free radical scavenging
actrvrty Further, the fruits have been used as
intestinal astringent, aphrodisiac, anti-
inflammatory, antileprotic agent and in urinary
drschar?es fractures, sore throat, bronchitis and
anemia . In addition to this, the juice of the
fruit has been used for diarrhea and dysentery
Fruits are also being used in making liniments
for the cure of rheumatism, sores and sunburn.
It is also said to have cancer-preventing
properties. Stem juice is used in ophthalmic
preparations'® '°. Due to high activity of
enzymes and phenolic contents, the color of
water caltrop hulls easily changes from original
pink to dark brown during transportation and
processing™®

History

Water chestnut had been introduced from
Europe as an ornamental plant. Dispersal is
limited because of the large, sinking nuts, but
Water chestnut has persisted and spread in the
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Northeastern states. In the Chinese Zhou
Dynasty, water caltrop was an important food
for worship as prayer offerings. The Rites of
Zhou (2nd century BC) mentioned that a
worshipper should use a bamboo basket
containing dried water caltrops. InIndiait is
known as Singhara or Paniphal (Eastern India)
and is widely cultivated in fresh water lakes. The
fruits are eaten raw or boiled. When the fruit has
been dried, it is ground to a flour called singhare
ka atta which is used in many religious rituals
and can be consumed as a phalahar diet on
the Hindu fasting days, in Navratas'’.

Vernacular names™®

e English: Water chestnut,
Caltrop, Singhara nut,
Hindi: Simghara, Singhada
Kan: Singhara
Malyalam: Karimphola
Sanskrit: Shningataka
Tamil: Cimkhara
Tel: Kubjakamu

Taxonomy

The genus Trapa is currently placed in the family
Lythraceae  (Purple loose strife  family;
Angiosperm phylogeny group 1998), although
previously segregated as the Trapaceae or
Hydrocaryaceae. Some authors have split Trapa
into numerous species distinguished by minute
differences in the morphology of the fruits [Fig.
1(b)]; Shishkin and Bobrov (1974) listed 25
species for the Union of Soviet Socialist
Republics (U.S.S.R) alone. Most Botanists now
recognize one species, T. natans, comprising of
two varieties: T. natans var. natans L. and T.
natans var. bispinosa Roxb. (Integrated
Taxonomic Information System, 2003). Trapa
natans var. natans, the water chestnut, water-
nut, or water caltrop are now widely distributed
in Eurasia, Africa and in North Eastern United
States, which bears as a four-horned
fruit'® ,whereas T. natans var. bispinosa Roxb.
(Trapa bicornis Osbeck, T. bicornuta L., and T.
japonica Fler.) called as the Water chestnut,
Singhara nut, or Bull nut. It is found in China,
Japan, India, and South East Asia which
produces a fruit with two stout curved horns as
shown in Fig. | %°.

Cultivation and collection

It is commercially cultivated across different
parts of India for its consumable seasonal fruits.
Water caltrop (Trapa Taiwanensis Nakai)
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belongs to the family Trapaceae, one of free-
floating plants grown in shallow water fields,
ponds or swamp¥ lands in tropical and sub-
tropical countries®™ %%, It is a water plant,which
grows in water up to 60 cm deep and , requires
a sunny position in slightly acidic water. In spring,
Trapa is cultivated by placing one seed in each
pot and submerging them under a few
centimeters of water”>®. Water chestnut is
restricted to fresh water, because its seeds fail
to germinate when NaCl concentrations exceed
0.1%. The plant is also intolerant to Ca(HCO3),
and Mg(HCO3), % For growing, Water chestnut
requires full sun, sluggish, nutrient-rich, fresh
waters and soft substrates. Seeds are stored in
winter in a jar of water in a cold, but frost-free
place. The seeds quickly lose their vitality, if they
are allowed to become dry*’.

Plant description

Trapa is an aquatic floating plant with flexuose
ascending stem and green photosynthetic
submerged root, leaving simple alteration,
crowded at the upper part of the stem in rosettes
[Fig. 1(a)], rhomboidal, apex triangular, irregular
inciso—serrate in the upper part a dark green
above, radish purple beneath, petioles dilated
near the apex into a large spongy float, flowers
white, opening above the surface of water in the
afternoon, axilary and solitary. Fruits are ovoid
bony, angular with short conical beak in the
centre at the apex and a spreading, flattened,
very sharp spinous horn on the other side,
indehiscent, one seeded, seeds while starchy
[Fig. 1(b) J*%.

Chemical constituents

Trapa contains a great quantity of non-nutritional
antioxidants, such as flavoniods, flavone and
total phenolic contents. Flavonoids are present
in plant tissues, such as fruits, vegetables, nuts,
seeds and leaves, in relatively high
concentrations. Flavonoids act as natural
antioxidants. Phytochemical screening of seed
extract of T. natans fruits reveals the presence
of carbohydrates, saponins, phytosterols, fixed
oils and fat while the pericarp extract of the fruits
of T. natans revealed the 1presence of tannins,
flavonids and glycosides®®™

From the hydroalcoholic extract Trapa
pseudoincisa Nakai, three compounds were
isolated. The chemical structures of the
compounds were determined as cycloeucalenol
(1), ursolic acid (2), and 2pB,3a,23-trihydroxyurs-
12-en-28-oic acid (3)*®  Fig. Il. Chemical
constituent of Trapa natans* Table I.
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Traditional uses
The fruits are sweet, astringent, cooling,
constipating, haemostatic, diuretic, aphrodisiac,
antipyretic, appetizer and tonic. They are used in
the vilalated conditions in pitta, burning
sensation, dipsia, dyspepsia, haemorrhage,
hemoptysis, diarrhea, dysentery, strangury,
intermittent fever, leprosy, fatigue, inflammation,
urethrorrhea, fractures, erysipelas, lumbago,
pharyngitis, bronchitis and general debility

PHARMACOLOGICAL ACTIVITIES
The following pharmacological activities have
been reported on the genus

A. Antimicrobial activity

The methanolic extract of this plant at the
concentration of 200 pg/disc showed a more
potent antimicrobial activity against Gram
positive (Bacillus subtilis, B. cereus, B.
megaterium, Staphylococcus aureus
and Staphylococcus B-haemolyticus) and Gram
negative (Escherichia coli,
Klebsiella, Pseudomonas aeruginosa, Shigella
dysenteriae, Shigella flexneri, Shigella sonnei,
Shigella boydii, Salmonella typhi
A and Salmonella typhi B-56) bacteria than the
activity shown by ethyl acetate, chloroform and
petroleum ether extracts. The most significant
cytotoxic activity in the brine shrimp Iethalit3y
assay was observed for the chloroform extract. *

B.  Analgesic activity

The methanolic extract of Trapa natans L. var.
bispinosa Roxb. roots had shown potential
analgesic activity on tested animals. Analgesic
activity of the methanolic extract of the T.
bispinosa root at a dose of 200 mg/kg and 400
mg/kg was evaluated by tail flick and tail
immersion method against the standard drug
Pentazocine at a dose of 30 mg/kg. The result
suggest a significant analgesic activity which
was observed by centrally acting drug.®* *°

C. Antiinflammatory activity

Fruits of Trapa natans L. var. bispinosa,
commonly known as Shingoda, were reported to
be potential antiinflammatory agent in traditional
literatures.  Antiinflammatory  activity —was
performed by using Carrageenan induced hind
paw edema model. The aqueous extract of
pericarp had shown significant antiinflammatory
activit%/ by decreasing paw volume on the 3 and
the 5" hour, while the aqueous extract of seed
showed significant antiinflammatory activity by

28, 37,33
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decreasing the paw volume at the 5" hour
only.*’

D. Antioxidant activity

Aqueous extract of Trapa natans L. fruits had
shown potential in vitro antioxidant activity. The
extract was found to contain a large amount of
polyphenols and also exhibited an immense
reducing ability. The total content of phenolics,
flavonoids and tannin compounds was estimated
as 63.81 mg of gallic acid equivalents/g of dry
material, 21.34 mg of rutin equivalents/g of dry
material and 17.11 mg of total tannin
equivalent/g of dry material, respectively.
Reducing power and inhibition of OH radical-
induced bovine serum albumin (BSA) oxidation
were also determined. The data obtained from
the study suggested that the aqueous extract of
Trapa natans L. fruit rind had significant
antioxidant activity against free radicals.® %
The effect of hydroaccoholic extract of T.
bispinosa (TB) was studied on fluorescence
product and biochemical parameter like
peroxidation catalase activity and glutathione
peroxidase activity in brain of female Albino
mice. Ageing was accelerated by the treatment
of 0.5 ml of 5% D-glucose for 15 days. This
resulted in increased fluorescence product
showed an increase in lipid peroxidase and
decrease the antioxidant enzyme like
glutathione peroxides and catalase in cerebral
cortex. After cotreatment with hydroalcoholic
extract of TB (500 mg/kg) there was decrease in

fluorescence product in cerebral cortex.
Moreover, TB inhibited increase lipid
peroxidation and restores glutathione

peroxidase and catalase activity in cerebral
cortex as compare to ageing accelerated control
group. Thus the extract was found to be
effective as an antioxidative agent which could
reverse D-galactose induced ageing changes
resulting due to oxidative damage.*

E. Noortropic activity

TB extract showed significant facilitatory effect
on aversively investigated for its noortropic
activity using various experimental paradigms of
learning and memory, viz. transfer latency (TL)
on elevated plus-maze, passive avoidance
response (PAS) and object recognition test. The
investigation reported that TB 500 mg/kg
significantly reduced the TL on 2" and 9" day
while TB 250 mg/kg was found effective on 9
day. TB 250 and 500 mg/kg significantly
increased the step down latency in the PAS at
acquisition and retention test. Moreover the TB
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(250 & 500 motivated learning and memory in
mice as well as improvement of memory in
absence of cognitive deficit. From the above
experiment it was proved that the hydroalcoholic
extract of TB had significant noortropic activity.*

F. Imunomodulatory activity

Aqueous extract of fruits of T. bispinosa (TBAE)
showed promising immunomodulatory function.
The immunomodulatory effect was assessed in
rats against sheep red blood cells (SRBC) as
antigen by studying cell-mediated delayed type
hypersensitivity  reaction  (DTH), humeral
immunity response and percent change in
neutrophil count. Macrophage phagocytosis
assay was carried out by carbon clearance
method in mice. Oral administration of TBAE

dependently  increased  immunostimulatory
responses. Delayed type hypersensitivity
reaction was found to be augmented

significantly (p<0.05) by increasing the mean
foot pad thickness at 48 hr and production of
circulatory antibody titre (humoral antibody
response) was significantly (p<0.05) increased
in response to SRBC as an antigen. In addition,
immunostimulation was  counteracted by
upregulating macrophage phagocytosis in
response to carbon particles. Immunostimulatory
property of TBAE further confirmed by elevating
neutrophil counts significantly (p<0.01), as
compared to control. The results of the present
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study suggested that the aqueous extract of
fruits of T. bispinosa could stimulate the cellular
and humoral response in animals.*" **

G. Antidiabetic activity

Antidiabetic activity of methanolic extract of T.
napans fruit peels (METN) was studied in Wistar
rats. The effect of METN on oral glucose
tolerance and its effect on normoglycemic rats
were studied. Diabetes mellitus was induced in
rats by single intraperitonial injection of
Streptozotocin (STZ, 65 mg/kg body weight).
Three days after STZ induction, the
hyperglycemic rats were treated with METN
orally at the dose of 100 and 200 mg/kg body
weight daily for 15 days. Glibenclamide (0.5
mg/kg body weight, orally) was used as
reference drug. The fasting blood glucose levels
were measured on every 5 days during the 15
days treatment. METN, at the doses of 100 and
200 mg/kg, was found to be orally significant
(p<0.001) and dose dependently improved oral
glucose tolerance, exhibited hypoglycemic effect
in normal rats and ant diabetic activity in STZ-
induced diabetic rats by reducing and
normalizing the elevated fasting blood glucose
levels as compared to those of STZ control
group. T. natans fruit peel demonstrated
promising antidiabetic activity in STZ-induced
diabetis in Wistar rats***°
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Fig. Il: Chemical structures of triterpenoids from the whole plant of T. pseudoincisa

Table I: Chemical composition of Trapa natuns

Constituent

percentage

Moisture content

81.12+0.5

Total soluble sol

id

7.2+0.2

Total acidity

0.142+0.03

Total ash

1.36+0.04

Crude lipid

0.72+0.02

Total Protein

1.87+0.03

Total Sugar

5.36 +0.04

Reducing Sugar

1.27+0.02

non reducing sugar

4.36+0.03

CONCLUSION

Trapa, the aquatic floating plant, has been used
as food product as well medicinal product all
over the world. The traditional healers use the
Singhara Ata (Trapa natans) in combination with
sugar internally in various treatments. As per the
use of traditional medicines, the fruits are sweet,
astringent, cooling, constipating, haemostatic,
diuretic, aphrodisiac, antipyretic, appetizer and
tonic. Now the recent researches have proved
that the Trapa species posses promising
antioxidant, immunomodulatory, noortropic and
anti-diabetic activities. Though it has a various
positive pharmacological effect ,but it is the
need of hour to explore its medicinal value at
molecular level with the help of various
biological tools and techniques . After reviewing
the above study, it is conclude that the isolation
of the active compound(s) of this plant species
should be explored and should be studies for its
molecular mechanism of interaction with
various compound(s) present with in the with
human body to treat different disease .
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Thus this information will lead to all the possible
activities conducted for its authentificity which
will be differentiated by other allied drugs.
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