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ABSTRACT

Published: 08-05-2012

Trichosanthes, a genus of family Cucurbitaceae, is an annual or perennial herb distributed in tropical Asia and Australia.
Pointed gourd (Trichosanthes dioica Roxb.) is known by a common name of parwal and is cultivated mainly as a vegetable.
Juice of leaves of 7. dioica is used as tonic, febrifuge, in edema, alopecia, and in subacute cases of enlargement of liver.
In Charaka Samhita, leaves and fruits find mention for treating alcoholism and jaundice. A lot of pharmacological work has
been scientifically carried out on various parts of 7. dioica, but some other traditionally important therapeutical uses are
also remaining to proof till now scientifically. According to Ayurveda, leaves of the plant are used as antipyretic, diuretic,
cardiotonic, laxative, antiulcer, etc. The various chemical constituents present in 7. dioica are vitamin A, vitamin C, tannins,
saponins, alkaloids, mixture of noval peptides, proteins tetra and pentacyclic triterpenes, etc.
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INRODUCTION

The plants in Cucurbitaceae family is composed of about 110
genera and 640 species. The mostimportant genera are Cucurbita,
Cucumis, Ecballiune, Citrullus, Luffa, Bryonia, Momordica, Trichosanthes,
etc (mote than 30 species).!

Trichosanthes, a genus of family Cucurbitaceae, is an annual
or perennial herb distributed in tropical Asia, Polynesia, and
Australia. Over 20 species are recorded in India of which two,
namely 1. anguina and T. divica, are cultivated as vegetable. Other
important species found throughout the world are T. palmata, T.
cordata, T. nervifolia, T. cucumerina, T. wallichiana, T. cuspida, T incisa,
T. laciniosa, T. kirilowii, etc.”!

BOTANICAL CLASSIFICATION

Ethnopharmacological uses
Pointed gourd (T. divica) is known by the name of parwal, pahval,
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parmal, patol, and potalain different parts of India and Bangladesh
and is one of the important vegetables of this region.”! The fruits
and leaves are the edible parts of the plant which are cooked in
various ways either alone or in combination with other vegetables
or meats.

Juice of leaves of T. divica is used as tonic, febrifuge, and in
subacute cases of enlargement of liver and spleen;P! in Charaka
Sambhita, leaves and fruits are used for treating alcoholism and
jaundice. Leaves are used in edema and alopecia.f It is also used
as antipyretic, diuretic, cardiotonic, and laxative. [Table 1]

Distribution

Trichosanthes, a genus of family Cucurbitaceae, is an annual or
perennial herb distributed in tropical Asia and Australia. T. divica
is cultivated throughout the plain of Northern India, extending
to Assam and East Bengal.l”

Cultivation

The pointed gourd is usually propagated through vine cuttings
and root suckers. Seeds are not used in planting because of poor
germination and inability to determine the sex of plants before
flowering. As a result, crop established from seed may contain 50%
nonfruiting male plants. Both prerooted and fresh vine cuttings are
used for propagation. Vine cuttings are made in the fall of previous
year and rooted during winter. Fresh vines used for field planting
should have 8-10 nodes per cutting. The distance between plants
is kept between 1.5-2.0 m X 1.5-2.0 m. A female:male ratio of
9:1 is optimum for ensuting maximum fruit set.l"

Morphology

The plant is a perennial, dioecious, and grows as a vine. Vines
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are pencil thick in size with dark green cordate, ovate, oblong,
not lobed, rigid, leaves. Roots are tuberous with long tap root
system. Flowers are tubular white with 16—19 days initiation to
anthesis time for pistillate flowers and 10-14 days for staminate
flowers. Stigma remains viable for approximately 14 hours and
40-70% of flowers set fruit. Based on shape, size, and striation,
fruits can be grouped into four categories:

* Long, dark green with white stripes, 10—13 c¢m long

e Thick, dark green with very pale green stripes, 10-16 cm long
*  Roundish, dark green with white stripe, 5-8 cm long

* Tapering, green and striped, 5-8 cm long

Some macroscopical characterstics of leaves of T. divica are
described in Table 2.

MICROSCOPY

Qualitative microscopy T.S. of leaf

T.S. of leaf [Figure 1] through the midrib shows the following

characterstics:®”!

e Presence of multicellular covering and glandular trichomes

*  Presence of upper and lower epidermis: Polygonal epidermal
cells with cuticle

*  Bicollateral vascular bundle (xylem cells covered with phloem
cells by both side)

*  Presence of pericycle at outside of phloem

*  Presence of parenchyma and collenchyma cells

Powder microscopy of leaves of 7. dioica

On staining with different stains and after glycerin mounting,

following powder characters were observed [Figures 2 and 3]:

e Anomocytic stomata

*  Muticellular trichomes

e Lignified spiral xylem vessels

e Phloem fibers with pits

e Palisade cells

e Prismatic shape calcium oxalate crystal

*  Mesophyll with 2-3 layered palisade cells and spongy
parenchyma cell

Quantitative microscopy

With the help of camera lucida, leaf constants such as stomatal
number, stomatal index, vein islets number, and palisade ratio
were found. Stomata are present at both surfaces of the leaf

[Figure 4].

Lower surface of leaf was found to have more stomatal number

than the upper surface. Palisade cells were found in the upper

sutface of the leaf.!'”

e Stomatal number: 261-343 per mm2 (upper surface) and
400—441 per mm2 (lower surface)

e Stomatal index: 19 (upper surface) and 30 (lower surface)

e Vein islets number: 60—65 per mm2

e DPalisade ratio: 5-7
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PHYSICOCHEMICAL EVALUATION(!

Various physicochemical parameters were analyzed by
observations of three samples for each parameter and an
average value of each parameter was determined as given in

Table 3.

Table 1: Botanical classification of

Trichosanthes dioica

Content

Description

Botanical name
Common name

Trichosanthes dioica
Pointed Gourd, Parwal

Kingdom Plantae
Division Magnoliophyta
Class Magnoliopsida
Order Cucurbitales
Family Cucurbitaceae
Genus Trichosanthes
Species dioica

Table 2: Macroscopical characters of leaves of
T. dioica

Parameters Description of leaves
Color Green

Odor Odorless

Taste Characteristic

Length 7-12 cm

Width 4-6 cm

Texture Rigid

Surface Rough

Apex Recurved and blunt
Base Symmetrical

Venation Cordate

Shape of lamina Heart shaped, unlobed
Margin Entire

Upper Epidermis

Trichomes

Phloem
Xylem cells

Phloem Pericycle

Lower epidermis

Collenchyma Parenchyma

Figure 1: (a—e) Photographs of transverse sections of Trichosanthes
dioica leaf, (a) Tranverse section showing Bicollateral vascular bundle
(x4) of T. dioica leaves (b) Lignified Xylem and Phloem cells (x10),(c)
Lignified xylem cells (x40), (d) Multicellular covering trichomes (x10),
(e) Glandular trichomes (x10)
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CHEMICAL CONSTITUENTS

Early chemical study revealed that addition to a number of
tetra and pentacyclic triterpenes, the toxic bitter principles
cucurbitacins, a group of often highly oxygenated tetracyclic
compounds with a unique carbon skeleton, and almost always
a carbonyl group in ring C, could be consider as a taxonomic
character in Cucurbitaceae. Structures of cucurbitacin B, which
is found in T. divica, are shown in Figure 5.

Pointed gourd is rich in vitamins and contains 9.0 mg Mg, 2.6
mg Na, 83.0 mg K, 1.1 mg Cu, and 17.0 mg S per 100 g edible
part.l'” The seeds of T. divica contain a large amount of peptides.
The seed peptides have the unique property of being resistant
to the action of silver nitrate, a sensitive reagent commonly used
to stain proteins.l"”’! The various chemical constituents present
in T. dioica are vitamin A, vitamin C, tannins, and saponin.!'"
Phytochemical evaluations of aqueous and ethanolic extracts
have shown the presence of saponins and tannins.!"”” The seed
extract of T. divica contains 7-oxidihydrokarounidol-3-benzoate

Figure 2: (a—f) Photographs of powder microscopic characterstics of T.
dioica leaves, (a) Anomocytic stomata (x40), (b) Multicelluar trichome
(x10), (c) Lignified spiral xylem vessels (x10), (b) Phloem fibires (x10),
(e) Palisade cells (x10), (f) Prismatic calcium oxalate crystals (x10)

Figure 4: Stomata present in surface of T. dioica leaves (x10)
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as the most predominant component in the highly polar fraction
of the nonsaponifiable lipid.I'"

Two main phytosterols present in T. divica are, namely,
24a-ethylcholest-7-enol and 2483-ethylcholest-7-enol.l Seeds of
T.divica also contain lectin, a carbohydrate (specifically galactose)
binding protein which is homologous to type-II ribosome
inhibitory proteins (type-1I RIP). Sultan and Kenoth (2004) have
done purification, physicochemical characterization, saccharide
specificity, and chemical modification of a Gal/GalNAc-specific
lectin from the seeds of T. divica."™

Kabir has evaluated that the seeds of T. diica contain a large
amount of peptides.!'’! The seed peptides have the unique
property of being resistant to the action of silver nitrate, a
sensitive reagent commonly used to stain proteins. Sharma ez al.
have determined that the total phenolic content of T. divicaleaves
was about two times more than that obtained from the fruits and
seeds of M. olifera and E. officinalis, respectively.*”

Preliminary phytochemical screening
The main phytochemical groups that were present were alkaloids,
glycosides, flavonoids, carbohydrates, fixed oils, steroids, tannins,

and phenols.” There was used four solvents viz. petroleum

Table 3: Physicochemical parameters of T.
dioica leaves

Parameters Values (% wiw)
Total ash 10.45
Acid insoluble ash 2.53
Water soluble ash 6.08
Loss on drying 18.71
Ether soluble extractive value 2.08
Alcohol soluble extractive value 13.30
Water soluble extractive value 28.60
Palisade cells
Epidermis

Spongy Parenchyma

Figure 3: Mesophyll showing palisade and spongy parenchyma cells
of T. dioica leaves (x10)

aullllQH
HO

e

N

Figure 5: Cucurbitacin-B (molecular formula- C,,H,.O,)
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ether, chloroform, ethanol, and water on the basis of increasing
polarity for successive extraction of dried leaves of T. divica. The
% yield of each extract and results of chemical screening are
summarized in the Tables 4 and 5.

CHROMATOGRAPHIC PROFILE

Thin layer chromatography

On performing thin layer chromatography (TLC) with
appropriate mobile phases, the various extracts of leaves of
T. dioica Roxb. showed the presence of three constituents in
petroleum ether extract, six constituents in chloroform, and
four constituents in ethanolic extracts.”* The R/ values and

observation of spots of these constituents are summatrized in
Table 6 and Figure 6.

Gas chromatography
In this order, first of all preparative chromatography of alcoholic
(concentrated) extract was done by using general solvent system
of alkaloid, toluene:ethylacetate:diethylamine (7:2:1). Then
solvent was allowed to run up to appropriate height, the spots
were marked with needle, and silica powder of these spots
was carefully scraped and collected separately and dissolved in
methanol. The gas chromatogram of the above prepared sample
reveals four peaks having retention time 3.79, 14.59, 35.35,
and 306.57; the peak corresponding to sample is the one having
retention time 35.35 and 36.57 mm. Other peaks are representing
some impurity/ contamination of the column. On further
analyzing the compound emerging for gas chromatography
(GC) column in mass spectrometer, the two probable compound
identified were:®!
e Ferrocene, 1,17,3,3’-tetrakis (1,1-dimethylethyl) with
molecular formula C, H, Fe and molecular weight of 410
e 1,12°1”-Terphenyl, 3°,4” - dimethyl - 5°,6° — diphenyl with
molecular formula C,,H, and molecular weight of 410

Spectral analysis (IR)

Looking to the spectral study of the newly synthesized
(dihydropyridines) molecules, the carbonyl (> C=0) of the
amidic functionality stretching was observed at 1655-1670
cm’ and another ketonic group (ester or acetyl) was observed
approximately at 1670-1690 cm™ due to the conjugation with
the DHP skeleton. The amide (>C-N stretching) is observed
at 1300-400 cm™. The stretching of secondary amine (>NH)
appears approximately around 3100-3400 cm™ which indicates
the presence of -NH—in the compound. Here, in almost all the
compounds, two —NH sis vibration are observed for since there
are two secondary amine groups. One of them shows absorption
atlower frequencies due to the carbonyl group attached to it. The

Toluene: Ethyl Toluene: Ethyl acetate Toluene: Ethylacetate:
acetate (9:1) (8:2) Diethylamine (6:3:1)

(@) (b) ()

Figure 6: TLC for (a) petroleum ether extract; (b) chloroform extract;
(c) ethanolic extract

Table 4: Percentage Yield on successive
extraction in soxhlet apparatus

Extracts Yield (% wiw)
Petroleum ether 3.62
Chloroform 7.26
Ethanol 16.61
Aqueous 6.14

Table 5: Phytochemical screening of various extracts of T. dioica leaves

Phytoconstituents Pet.ether Extract

Chloroform Extract

Ethanol Extract Water Extract

Alkaloids -
Glycosides -
Tannins and Phenols -
Flavonoids -
Steroids/ Triterpenoides -/-
Proteins and Amino acids

Carbohydrates +
Fats and fixed oils +

- + -
+ - -
- + -
- + +

-/- +/- -/+

+ +

+ + +

+ - -

+ Present, - Absent

Table 6: TLC profile of various extracts for presence of maximum no. of constituents

Sample extract Solvent System Spraying Agent: Ratio Max. no. of spots R, Values

Pet ether Toluene: Ethyl acetate Anisaldehyde- H2SO4 9:1 3 0.12,0.47,0.91
reagent (0.5 %)

Chloroform Toluene: Ethyl acetate Anisaldehyde- H2SO4 8:2 6 0.07, 0.22, 0.42, 0.70,
reagent (0.5 %) 0.73,0.85

Ethanol Toluene: Ethyl acetate: Dragendorff’s reagent 6:3:1 4 0.59, 0.70, 0.75, 0.88

Diethylamine
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Table 7: Extent of antimicrobial activity of
Trichosanthes dioica against certain pathogens

Leaves extract M. smegmatis >S. aureus > E. coli >K.
pneumonia and P. aeruginosa

S. aureus > K. pneumonia > E. coli, P.
aeruginosa and M. smegmatis (Nil)

S. aureus > E. coli > K. pneumonia, P.
aeruginosa and M. smegmatis (Nil)

E. coli and P. aeruginosa > S. aureus > K.
pneumonia and M. smegmatis (Nil)

Fruits extract
Seeds extract

Streptomycin

stretching C-N appears at 1200-1400 cm™ which further adds up
the evidence of the presence of secondary amine group. T. divica
peak obtained from IR spectrum indicate the methyl overtone,
amide, aromatic functional groups, etc.

CLINICAL INVESTIGATIONS

Crude drug T. divica is known to have antiulcerous effect in
polyherbal preparation. Two formulations have been clinically
investigated as given below:*"

* Rai and Tripathi (1968) have showed that Patoladi kasaya,
a polyherbal formulation, consisted of 11 herbs viz.,
Patola, Haritaki, Bibhitaka, Amalaki, Kutaki, Cirayata, Amrta,
Pittapapada, Sunthi, and Bhrngaraja exhibited complete
improvement in 50% cases and partial improvement in 40%
cases with peptic ulcer (10 patients case study).

e Tripathi and Pathak (1975) have worked another Patoladi
kasaya which consisted of only four herbs namely Sunthi,
Patola, Amrta, and Kutaki in the 33 case study of duodenal
ulcer. It kept the patients symptoms/complication free
when given in dose of 40 ml/day in two divided doses. It
normalized both hyper and hypoacidity of these patient.

* Aryavansha ¢/ a/. have studied the efficacy of single herb
patola in 20 patients with duodenal ulcer. Effectivity of
patola in duodenal ulcer was found to have 45% excellent
response out of 20 cases.

PHARMACOLOGICAL PROPERTIES

Antidiabetic activity

Rai ¢t al. have showed the glycemic attributes of an aqueous
extract of 1. dioica leaves in normal as well as various diabetic
models. The vatiable doses of 250, 500, and 750 mg kg ' body
weight of the extract were administered orally to normal and
streptozotocin (STZ) induced sub- and mild-diabetic rats in order
to define its glycemic potential. This evidence cleatly indicates
that the aqueous extract of T. divicaleaves has good hypoglycemic
potential along with a high antidiabetic profile.”!

Rai ¢z al. have showed that in rats with ST”Z-induced severe
diabetes mellitus, aqueous extract of T. divica fruits dose of 1000
mg/kg body weight daily once for 28 days reduced the levels
of fasting blood glucose, postprandial glucose, asparate amino
transferase, alanine amino transferase, alkaline phosphatase,
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creatinine, urine sugar, and utrine protein, whereas total protein
and body weight were increased. No toxic effect was observed
during 1.LD50. This study suggests that further detailed toxicity
studies and mechanism of action of T. divica would be useful for
undertaking human trials.”

Chandrasekhar e a/. have reported that pointed gourd possesses
the medicinal property of lowering blood sugar level in rats.””!

Hepatoprotective activity

Ghaisas ¢z al. have showed hepatoprotective activity of aqueous
and ethanolic extracts of T. divica (whole plant) in ferrous sulfate-
induced liver injury. Ethanolic and aqueous extracts of T. divica
at different doses (100, 200, and 400 mg/kg) and silymatin
(100 mg/kg) were administered orally for 10 days. The groups
treated with 400 mg/kg aqueous and ethanolic extracts showed
significant reduction in aspratate aminotransferase (AST),
Alanine aminotransferase (ALT), and alkaline phosphotase
(ALP) levels. The pretreatment with T. divica extracts showed
profound histopathological protection to liver cells as evident
from histopathological studies. Hence, it can be concluded that

T. dioica Roxb. has significant hepatoprotective activity."”

Cholesterol-lowering activity

Sharmila e/ a/. have observed cholesterol-lowering activity of
the aqueous fruit extract of T. divica Roxb. in normal and STZ
diabetic rats.”

Sharma and Pant have showed influence of alcoholic extract
of whole fruit of T. divica on blood sugar, serum lipids,
lipoproteins, and fecal sterols in normal albino rabbits. Effects
of oral administration of 2 ml per day of suspension (in water)
of alcoholic extract of whole fruit of T. divica (2%) with basal
diet for 4 wecks have been studied in the normal albino rabbits.
It was observed that this extract lowered the blood sugat, total
cholesterol, low density lipoprotein cholesterol, and triglyceride
levels and increased high density lipoprotein cholesterol,
phospholipid, and fecal sterol levels.’]

Antiinflammatory activity

Fulzul e/ al. have found antiinflammatory activity of polyherbal
formulation “Jatyadi Ghrita,” the ingredients of Jatyadi Ghrita
are Jasmine officinale, Azadirachta indica, Berberis aristata, Curcuma
longa, Picrorrbiza kurroa, Rubia cordifolia, T. dioica, Aristolochia
indica, Hemidesmus indicns, Randio spinosa, Glyeyrrbiza glabra, and
Cow’s ghee.P"

In skin disorder

Bhujbal has showed that polyherbal formulation including
T. divica is useful in skin disorder. Fifty cases of various
skin diseases were treated with decoction of a mixture of
Trichosanthes and other herbal crude drugs in a dose of 20—40
ml empty stomach with hot water and honey for 4-6 weeks.
The drug was found to be useful in the entire patient and no
side effect was observed.P!
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Antifungal activity
Hariti and Rathee have stated that the fixed oil of seeds of
Trichosanthes species including T. divica has antifungal property.P”

Antibacterial activity
Hariti and Rathee have showed antibacterial activity of the
unsaponifiable fraction of the fixed oil of T. divica seeds against

Bacilus anthracis and Xanthomonas malracearum.?

Rai ¢f al. have reported the zn vitro assessment of antimicrobial
activity of different concentrations of extract of different parts of
T. divica. Five clinical isolates of different bacterial strains were used
and the disc diffusion method was opted. The results reveal that
leaves, fruits, and seeds, all three parts of T. divica plant, can be used
as antibacterial agents. Though the leaves extract was active against
all five strains and the highest inhibition was observed against
Mycobacterium smegmatis. Thus the leaves extract could be used for
tuberculosis treatment.? Antimicrobial activity of different parts
of T. divica against certain pathogens is given in Table 7.

Antioxidant activity

Shivhare ¢ al. evaluated the antioxidant activity of fruits of T.
divica (cucurbitaceae) and compared with ascorbic acid (standard).
Materials and Methods: Antioxidant activity of aqueous extract
of T. divica fruits was studied for its free-radical scavenging
property in different iz vitro methods as 1,1 diphenyl-2-picryl
hydrazyl, nitric oxide, reducing power assay and hydrogen
peroxide radical method. The findings could justify the inclusion

of this plant in the management of antioxidant activity.”

The antioxidative potential of T. divica in ferrous sulfate (FeSO,),
hydrogen peroxide (H,0,), and carbon tetrachloride (CCl,)

induced lipid peroxidation has been significantly proven.P

Wound healing activity

Shivhare et al. reported the wound healing potential of methanolic
(MeOH) extract of T. divica fruits.”’

Shivhare et al. have used methanolic extract of the plant T. divica
for assessment of healing potential in the form of simple
ointment using full thickness burn wound model in rats. The
effect produced by the extract ointment showed significant
healing when compared with the control and standard groups.P*

Other significant studies on trichosanthes

Fluorescence quenching and time-resolved fluorescence studies
have been carried out on the T. divica seed lectin. The emission
A of native T. dioica seed lectin, seen at 328 nm, shifts to
343 nm upon denaturation with 6 M guanidinium chloride.
Quenching titrations were performed with neutral (acrylamide
and succinimide) and ionic (I and Cs*) quenchers in order to
probe the exposure and accessibility of tryptophan residues of
the protein. Maximum quenching was observed with acrylamide,

followed by succinimide, iodide, and Cs*.F”

Galactose-specific lectins have been purified from seeds and
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roots of Trichosanthes. The roots also contain an abortifacient
protein, trichosanthin, which is a ribosome-inactivating protein
(RIP), a similar RIP, trichokirin, was also found in the seeds of
Trichosanthes.*)

From the fruits of Trichosanthes 14 cucurbitane glycosides
(khekadaengosides A—J, M—N, cucurbitacin ] 2-O-bglucopyranoside
and cucurbitacin K 2-O-b-glucopyranoside), a hexanorcucurbitane
glucoside (khekadaengoside K) and octanorcucurbitane
(khekadaengoside L) were isolated along with two known
cucurbitane glucosides (cucurbitacin 2-O-b-glucopyranoside
and 25-O-acetyl-cucurbitacin 2-O-b-glucopyranoside). Structural
elucidations were based on chemical and spectroscopic

analyses. !

CONCLUSION

Trichosanthes is an easily available common plant, the fruit of
which is integral part of an average Indian diet, being consumed
as a vegetable. The plant belongs to family Cucurbitaceae,
which has given us many important medicinal plants such as
Momordica charantia, Citrullus colocynthis, etc., from which important
pharmacological activities and markers such as charantin and
cucurbitacin have been reported and isolated; hence, it would
not be wrong to state that still a lot has to be worked upon
this important plant. Apart from old traditional texts, such as
Charak Samhita mentioned the protective role of Trichosanthes
on important body organs such as liver, spleen, heart, etc., many
of which are now scientifically proven. Clinical investigation on
peptic ulcer with polyherbal formulation, where Trichosanthes
was an integral part, has shown promising results. The authors
perceive that Trichosanthes may play a significant role in developing
formulations for geriatric care as it is having almost all the
properties of pharmaceutical care designed for the elderly, i.c.,
antioxidant property, antidiabetic property, cholesterol lowering,
hepatoprotective, etc. In developing countries like ours one must
fully explore this important medicinal plant which might provide
us some important “leads/hits” in near future.
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