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potential candidate of Anthelmintic activity
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Abstract

Background: Helminthiasis infestation is one of the most widespread and severe public health problems in the
world. These parasites cause several diseases like anemia, malnutrition, pneumonia, eosinophilia, and malaria. This
disease is also preventable and treatable, but still, it is the major cause of death worldwide.

Results: The present study was undertaken to evaluate petroleum ether, chloroform, and methanol extract of
Praecitrullus fistulosus for anthelmintic activity against Pheretima posthuma. Three concentrations (1%, 2%, 5%) of
each extract were taken, and these concentrations involved the determination of time of paralysis and time of
death of the worms. Normal saline and albendazole were used as control and standard, respectively. The result
revealed that 5% of methanol extracts of the P. fistulosus exhibited significant anthelmintic activity. The preliminary
phytochemical analysis of crude methanol extract showed the presence of terpenoids, alkaloids, tannins, phenols,
flavonoids, and glycosides. The methanolic extract was fractionated by column chromatography and the
anthelmintic activity was evaluated for the different fractions and active fraction was characterization using TLC.

Conclusion: These results show the isolation of active phytochemical constituent phenol, 3,5-bis (1,1-dimethyl)-
responsible for anthelmintic activity. Using the Pheretima posthuma as the animal models, we have shown that
isolated compound from methanolic extract of fruit of P. fistulosus has potential to act against helminthiasis.
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Highlights

� Evaluate petroleum ether, chloroform and methanol
extract of Praecitrulus fistulosus for anthelmintic
activity against Pheretima posthuma.

� Petroleum ether, chloroform and methanol extract
yield 9.46%, 10.96% and 20 % respectively.

� The result revealed that 5% of methanol extracts of
the P. fistulosus exhibited significance anthelmintic
activity.

� The preliminary phytochemical analysis of crude
methanolic extracts showed the presence of

terpenoid, alkaloids, tannins, phenol, Flavanoid and
glycoside.

� Active fraction was characterization using TLC,
HPTLC, FTIR, and GC-MS data.

� Isolation of active phytochemical constitution is
phenol, 3,5- bis (1,1-dimethyle)- responsible for
anthelmintic activity.

� Using the Pheretima posthuma as the animal
models, we have shown that isolated compound
from methanolic extract of fruit of Praecitrulus
fistulosus has potential to act against helminthiasis.

Introduction
Helminths are huge multicellular life form which is a
worm-like life form living in and benefiting from living
hosts, getting sustenance and security while disturbing
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their hosts’ supplement retention, causing shortcoming
and malady. They can live inside the human body and dif-
ferent creatures. These parasites live in the human stom-
ach related tract otherwise called intestinal parasite.
Helminths are parasitic worms. They are the most widely
recognized irresistible specialists of people and dairy cattle
in creating nations. Helminths are perceived as a signifi-
cant issue to domesticated animals all through tropics
(Adewunmi et al. 2001).
In most creating nations, intestinal helminth contamina-

tions are a significant medical issue since certain variables
liable for that pre-arrange human to these diseases possess
large amounts of these zones. Evaluating the worldwide
weight of helminth contaminations, the two significant hu-
man irresistible ailments are related with a high death rate
(Bell 1996). Elements that continue the parasite life cycles
and support the expansion of the ailment vectors incorpor-
ate poor sanitation, neediness, dangerous water, lack of
healthy sustenance, and numbness. In humans and pigs, As-
caris has been tied to temporarily induce lactose intoler-
ance and vitamin A, nitrogen, and fat malabsorption
(WHO 1987). Weakened supplement take-up may result
from direct harm to the digestive tract’s mucosal dividers
because of the worms’ quality, yet it might likewise be an
outcome of more changes, for example, synthetic irregular
characteristics brought about by the body’s response to the
helminths (Crompton 1993). Watkins and Pollitt (1997) an-
nounced that the worms discharge protease inhibitors to
shield against the body’s stomach related procedure which
may debilitate the breakdown of different nutritious sub-
stances too (Watkins and Pollitt 1997).
Antihelminths are drugs that expel parasitic worms

from the body, by either stunning or killing them; they
are also called vermifuges. The action of drug is either
paralyzing or destroying the worm on contact or altering
the permeability of their plasma membranes. The dead
worms are removed from the body in the feces. Some
drugs like albendazole, mebendazole, nicolsamide, lev-
amisole, piperazine, and thiabendazole are used for the
treatment. These drugs are generally used for the treat-
ment of parasite infection. These drugs are not very safe
and cause side effects. Recently, the use anthelmintic
produces toxicity in human beings. So, the development
and discovery of new substances that act as anthelmintic
are being derived through plants (Piyush et al. 2013).
Restorative plants and natural products have been uti-

lized by indigenous people groups for a considerable
length of time in the treatment of assortment of irresist-
ible illness and those brought about by parasites (Prasad
et al. 2014). Various restorative plants have been utilized
to treat parasitic contaminations in man and creatures
(Nadkarni 1954; Chopra et al. 1956; Said 1969; Kalpesh
and Priya 2020). Plants have the anthelmintic action basic-
ally due to their phytoconstituents particularly because of

optional metabolites. These metabolites jointly or inde-
pendently may act by hindrance of tubulin polymerization
and blocking glucose take-up and harm to the mucopoly-
saccharide film of worms which will uncover the external
layer limiting their development which at last may cause
loss of motion and eventually demise of parasite (Chan-
drasekhar et al. 2008; Patel et al. 2010a, 2010b; John et al.
2009; Roy et al. 2010; Borba et al. 2010).
Praecitrulus fistulosus is an important plant of Cucur-

bitaceae which contains high amount of moisture and is
rich in nutritional value. Cucurbitaceae are vegetable
crops, which belong to the family Cucurbitaceae. Cucur-
bits are an excellent fruit in nature having composition
of all the essential constituents required for good human
health (Rahman 2003; Duke 1999). Cucurbits are among
the largest and most diverse plant families, cultivated
worldwide in a variety of environmental condition. The
fruit of cucurbits is used in terms of human health, i.e.,
purification of blood, give energy, and removal of consti-
pation (Kim et al. 2010). The optional metabolites are
together or independently may act by restraint of tubulin
polymerization and blocking glucose take-up any harm
to the mucopolysaccharide film of worms will uncover
the external layer confining their development which at
long last may cause loss of motion and at last demise of
parasite. That why this plant organic product chose for
the investigation of restorative properties of Praecitrulus
fistulosus for the anthelmintic movement. The accom-
panying goals are chosen for biological study.

Material and methods
Collection of sample
Praecitrullus fistulosus (Stocks) Pangalo (Tensa) fruit
was collected from the local market shop of Anand, Gu-
jarat, India, in May 2014 (Fig. 1). The fruit was identified
by Dr. Kalpesh Ishnava (plant taxonomist) at Ashok and
Rita Patel Institute of Integrated Study & Research In
Biotechnology and Allied Sciences (ARIBAS), New Val-
labh Vidyanagar, Gujarat, India.

Preparation of extract
The collected Praecitrullus fistulosus (Stocks) Pangalo
fruits were washed in distilled water, cut into small
pieces, and dried under the sunlight for 3 days. After 3
days, dry sample was collected and finely powdered by
using dry grinder mixer. The powder was extracted with
different solvents by using solvent extraction.

Hot extraction (Soxhlet extraction method)
Fifteen grams of the dried powder of Praecitrullus fistu-
losus fruit material was uniformly packed into a thimble
and filled the glass pot with 300 ml different solvents
separately. Solvents used were methanol, chloroform,
and petroleum ether. The solvent is heated to its boiling
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point to reflux. Solvent vapor travels up to distillation
and cool down in condenser and floods in to thimble
shansing. When the Soxhlet chamber is almost full, then
the chamber is automatically emptied by a side arm with
the solvent running back down to the distillation pot.
Cycle is allowed to repeat for 2 h. After that, the extract
was taken in a beaker. The crude extract is then filtered
with a filter paper (Whatman No. 1). This filter was col-
lected in petri plate and allowed to evaporate the solv-
ent. After evaporation, the remaining material was
collected and different stock solutions prepared by dis-
solving DMSO (dimethyl sulphoxide). This extract was
further used for phytochemical analysis and checking
the anthelmintic activity.

Anthelmentic activity
Biological test

Testing animals Indian adult earthworms (Pheretima
posthuma) were used to assess anthelmintic activity of
fruit extracts of Praecitrullus fistulosus. Indian adult
earthworm (Pheretima posthuma) was collected from
moist soil of Gopalpura area of Anand District. The
earthworms were washed with normal saline solution to
remove all the fecal matter. The earthworms of 5–7 cm
in length and 0.1–0.2 cm in width were used for all the
experiment protocol.

Grouping of animals Anthelmintic activity of methanol,
chloroform, and petroleum ether of Praecitrullus fistulosus

was evaluated on Indian earthworms. The grouping of an-
imals is as follows: (1) group 1, control (normal saline); (2)
group 2, DMSO; (3) group 3, standard (albendazole); (4)
group 4, methanol extracts (1%, 2%, 5% concentrations),
(5) group 5, petroleum ether extract (1%, 2%, 5% concen-
trations); and (6) group 6, chloroform extract (1%, 2%, 5%
concentrations).

Evaluation of anthelmintic activity The anthelmintic
activity was evaluated on adult Indian earthworms known
as Pheretima posthuma due to their anatomical and
physiological resemblance with the intestinal round worm
parasites of human beings. Adult earthworms of approxi-
mately equal size were placed in petri dish that contains
different concentrations (1%, 2%, 5%) of each fruit extract
solution. Observations were made for the time taken to
paralysis and death of individual worms. Paralysis was said
to occur when the worms do not revive in normal saline
water. Death was concluded when the worms lose their
motility followed with fading away of their body color.

Phytochemical analysis
Preliminary phytochemical analysis
Qualitative phytochemical analysis of methanolic extract
of P. fistulosus pangalo fruits as per reported the Kalpesh
et al. (2013).

TLC (thin layer chromatography) technique
Ready made plates of TLC were used in the TLC
method first of all take the TLC plate (10 × 10) cm as a

Fig. 1 Fruits of Praecitrullus fistulosus
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stationary phase used as a silica. The TLC plate was
taken, and then, a thin mark is made at the bottom of
the plate with the help of a pencil. Then, sample solu-
tions are applied on the spot marked at the line equal
distance. Dry the spots using hair dryer. Take the TLC
chamber. In these method as mobile phase taken Metha-
nol: Chloroform (11:0.5) solvent system. The mobile
phase (methanol to chloroform (11:0.5) solvent system)
was poured into the TLC chamber to a few centimeters
above the chamber bottom. The chromatographic devel-
opment chamber was saturated with the mobile phase
for 10 min prior to placement of the plates. Now, the
prepared plate with sample spotting is placed in the
TLC chamber and the side of the plate with sample line
is towards the mobile phase. The chamber is closed with
a lid. After some time, different color spots are observed
on the TLC plate. Then, the plate is removed from the
TLC chamber and allowed to dry. The sample spots are
visualized under the UV light and iodine chamber.

Colum chromatography technique
Column chromatography is basically a type of adsorp-
tion chromatography techniques. When a mixture of
mobile phase and sample to be separated are introduced
from top of the column, the individual components of
mixture move with different rates. These filtrates with
lower affinity and adsorption to stationary phase move
faster and eluted out first while those with greater ad-
sorption affinity move or travel slower and get eluted
out last. In this method, first, take out the column chro-
matography that requires a vertical column which is
made up of glass with a knob at the bottom end. It is a
burette-shaped cylindrical column. As a stationary
phase, take the silica powder. This silica powder is suit-
ably moistened with mobile phase and packed suffi-
ciently in the column with a cotton or asbestos pad at
the bottom. As a mobile phase, take the chloroform to
methanol solvent system. The sample is poured into the
top of the packed stationary phase with second cotton in
between. The mobile phase is poured into the column
over the sample and stationary phase used as silica. A col-
lecting beaker is placed at the bottom of column near the
end. In this beaker, the eluate sample was collected. After
some time in the mixture of sample to be separated, dif-
ferent bands are observed in the column, and then, differ-
ent fractions are collected. After collecting the fraction, a
drop of individual fraction was spotted on the TLC plate.
Separated individual component on the TLC plate was ob-
served under the UV light and iodine chamber.

HPTLC analysis
For chemical profile analysis, the methanolic extract of
P. fistulosus fruits (5%) and selected active fraction was
collected from column chromatography. Both extracts

were concentrated to 1ml and used for HPTLC analysis
(Camag system equipped with a sample applicator–Lino-
mat-5, twin development chamber, TLC scanner-3 and in-
tegration software, documentation system Reprostar-3 with
G5 digital camera) (Camag, Switzerland). HPTLC
aluminum sheet pre-coated with silica gel 60 (1.05547 E
Merck) was used as the adsorbent. Methanol to chloroform
(11:0.5) was used as the mobile phase. The chromato-
graphic development chamber was saturated with the mo-
bile phase for 10min prior to placement of the plates. The
plates were run up to 8 cm height and derivative (10%
H2SO4 in methanol). The derivative plates were heated at
100 °C for 2min, bands were observed and scanned at 366
nm, and photographs were taken for record.

Fourier-transform infrared (FTIR) spectroscopy analysis
A thin film of the methanolic extract of P. fistulosus
fruits and selected active fraction collected from column
chromatography in methanol was applied on the glass,
and IR spectra were recorded by using a Perkin Elmer
spectrophotometer, Spectrum Instrument (Germany)
with FTIR paragon 1000 PC software at the Sophisti-
cated Instrumentation Centre for Applied Research and
Testing (SICART), Vallabh Vidyanagar, Gujarat.

GC-MS analysis
The GC-MS analysis was done by using the electron im-
pact ionization (EI) method on Auto system XL gas chro-
matography (Perkin Elmer Instrument, Germany) coupled
to a Turbo Mass Spectrophotometer (Perkin Elmer In-
strument, Germany) at the Sophisticated and Instrumen-
tation Centre for Applied Research and Training
(SICART), Vallabh Vidyanagar, Gujarat. The column was
fused with silica capillary column, 30 × 0.25mm ID,
coated with D-I, 0.25 μm film thickness. The temperature
of column was programmed at 70 to 250 °C at the rate of
10 °C/min increase, injection port temperature at 250 °C.
Helium was used as carrier gas at constant pressure of 100
kpa and flow rate of 20ml/min. Samples which were dis-
solved in methanol were run fully at a range of 60–550
amu, and the results were compared by using the NIST
107 Spectral library search program.

Statistical analysis
The data of anthelmintic evaluations were expressed as
mean ± SEM of three earthworms in each group. The
statistical analysis was carried out using ANOVA
followed by Tukey’s t test. The difference in values at P
< 0.05 was considered as statistically significant. The
analysis of variance (ANOVA) was performed using
ANOVA software to determine the mean and standard
error of paralysis and death time of the earthworms.
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Result
Extract yield (%) of Praecitrullus fistulosus Pangalo fruit
Fifteen grams of powder of Praecitrullus fistulosus fruit
was mixed with 250 ml of different chemicals methanol,
petroleum ether, and chloroform, respectively (hot ex-
traction). Extractive percentage yields and weight of ex-
tract are shown in Fig. 2. Maximum percentage yield of
extract was obtained in methanolic extract (20%), and
minimum percentage yields of extract were obtained in
petroleum ether extract (9.46%).

In vitro anthelmintic activity in Praecitrullus fistulosus
Pangalo fruit
Praecitrullus fistulosus Pangalo fruit plant material was
extracted using different solvents of methanol, petrol-
eum ether, and chloroform solvent system. Normal sa-
line solution take as a control treated to earth worms
(Pheretima posthuma) remained active with whole body
movements (Table 1). 1%, 2% and 5% albendazole drug
used as standard treated with earth worms become
shrunken and remains motile only some body parts.

Preliminary phytochemical analysis of methanolic extract
of P. fistulosus Pangalo fruit
Phytochemical constituent analysis of methanolic extract
of P. fistulosus fruit. In the methanolic extract, various
phytoconstituents are present which are shown in Table
2. The methanolic extracts showed the presence of ter-
penoids, alkaloids, tannins, phenols, flavonoids, and gly-
cosides. In this extract, saponin tests negative.

HPTLC analysis of methanolic extract of P. fistulosus
Pangalo fruit
In the HPTLC analysis, two samples were selected for
study. The first sample is A1-isolated compound by col-
umn chromatography and A2-crude extract of

methanolic extract. Both samples are run in the metha-
nol to chloroform (11:0.5) that was used as the mobile
phase.

FTIR analysis of methanolic extract of P. fistulosus
Pangalo fruit
Fourier transformer infra red (FT-IR) spectroscopy ana-
lysis (functional group were identified) was performed.
We analyzed the A1 sample different peak which ob-
served that different functional groups are present as
shown in Table 3 and Fig. 3.

Gas chromatography-mass spectrometry (GC-MS) analysis
of methanolic extract of P. fistulosus Pangalo fruit
A1 sample analyses for the identification of the com-
pound present in the sample were used with the help of
gas chromatography and mass spectroscopy. The result
of the present study indicates that different peaks were
observed. The peak is showing the maximum percentage
area at RT 32.93 in GC-MS analysis scan through mass
spectrophotometer, with the presence of phenol, 3,
5bis(1,1-Dimethyl), and the molecular weight is 206, of
which at peak is 32.93. GC-MS chromatogram is shown
in Fig. 4.

Discussion
This medicinal plant is a rich source of phytochemical
constitutes of secondary metabolites like phenol, alkal-
oid, terpanoid, and glycosides. These metabolites jointly
or separately may act by inhibition of tubulin
polymerization and blocking glucose uptake and any
damage to the mucopolysaccharide membrane of worms
which will expose the outer layer restricting their move-
ment which finally may cause paralysis and ultimately
death of parasite.

Fig. 2 Extractive yield (%) of Praecitrullus fistulosus fruit
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Extractive percentage yields and weight of extract are
shown in Fig. 2. Maximum percentage yield of extract
was obtained in methanolic extract (20%), and minimum
percentage yields of extract were obtained in petroleum
ether extract (9.46%). Shweta et al. (2011) reported the
P. fistulosus preparation of plant fruit extract material
defatted with petroleum ether (60–80 °C) and then ex-
tracted with methanol in a Soxhlet apparatus. The per-
centage yield is 2.6% w/w and 4.7% w/w with respect to
dried plant material in methanol. In our study, hot ex-
traction method observed the percentage yield of metha-
nolic extract has five times more yield.
Praecitrullus fistulosus Pangalo fruit plant material was

extracted using different solvent (methanol, petroleum
ether, and chloroform) systems. Normal saline solution
was taken as a control treated to the earthworms (Phere-
tima posthuma) which remained active with whole body
movements (Table 1). Using 1% albendazole drug as a
standard treatment, the earthworms become shrunken
and remain motile only in some body parts, paralyzed at

6.13 min, and then finally dead after 7.26 min. In case of
2% albendazole drug solution, the earthworms become
paralyzed at 3.08 min and dead after 5.01 min (Table 1).
In case of 5% albendazole drug solutions, the earth-
worms become slender, shrunken, paralyzed at 2.00 min,
and dead after 4.03 min (Table 1).
In the earthworms tretaed with 1% methanolic extract

of Praecitrulus fistulosus pangalo, slow movement, par-
alysis at 8.00 min, and death after 10.02 min were ob-
served (Table 1). In the earthworms tretaed with 2%
methanolic extract of Praecitrulus fistulosus Pangalo
fruit, slight movement, paralysis at 5.06 min, and death
after 6.17 min were observed (Table 1). In the earth-
worms treated with 5% methanolic extract of Praecitru-
lus fistulosus Pangalo fruit, strong paralysis at 3.00 min
and death after 4.05 min (Table 1) were observed.
Shweta et al. (2011) reported the P. fistulosus methanol

extract of 1% and 2% time taken for death 393.75 ±
25.769 min and 398.75 ± 29.324 min, respectively. The
crude extract in comparison with Soxhlet our result of
methanol extracts of 1%, 2% and 5% time taken for
death 10.02 ± 0.027, 6.17 ± 0.017, and 4.05 ± 0.011 min
respectively. This result shows all the extracts of metha-
nol have better response to the hot extraction method
compared to the Soxhlet extraction method. Shweta
et al. (2011) collected the fruit from Bhopal, and our
sample was collected from Gujarat. The effect of the dif-
ferent geographical areas also affect the yield and better
activity of the extracts, and for that reason, the increase
in secondary compounds gives more activity. For this
reason, the collected sample of Gujarat has better activ-
ity. The Gujarat state is also a semi arid region which
might be the reason the active secondary compound
produce more and give more activity. Similar type of the

Table 1 In vitro antihelminthic activity of Praecitrulus fistulosus fruit

S.N Group Concentration Time taken for paralysis (min) Time taken for death (min), mean ± SD

1 Control Normal saline – –

2 DMSO control – –

2 Albendazole (std) 1% 6.13 ± 0.0173 7.26 ± 0.057

3 Albendazole (std) 2% 3.08 ± 0.005 5.01 ± 0.017

4 Albendazole (std) 5% 2.00 ± 0.005 4.03 ± 0.015

5 MEF 1% 8.00 ± 0.011 10.02 ± 0.027

6 MEF 2% 5.06 ± 0.011 6.17 ± 0.017

7 MEF 5% 3.00 ± 0.011 4.05 ± 0.011

8 PEF 1% 13.21 ± 0.035 16.02 ± 0.026

9 PEF 2% 9.18 ± 0.035 11.01 ± 0.028

10 PEF 5% 7.05 ± 0.020 8.04 ± 0.036

11 CEF 1% 16.16 ± 0.017 18.14 ± 0.036

12 CEF 2% 12.12 ± 0.020 15.04 ± 0.041

13 CEF 5% 8.34 ± 0.025 9.08 ± 0.015

MEF methanol fraction, PEF petroleum ether fraction, CEF chloroform fraction, DMSO dimethyl sulphoxide

Table 2 Phytochemical constituent analysis of methanolic
extract of P. fistulosus fruit

Sr. no. Methanolic extract Test

1 Terpenoid +

2 Alkaloid +

3 Tannin +

4 Flavanoid +

5 Saponin −

6 Phenolic +

7 Glycosides +

Plus sign (+) = present, minus sign (−) = absent
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study is also reported from other authors. The methanol
extracts of A. caudatus and A. viridis also exhibited
dose-dependent anthelmintic activities that caused par-
alysis at 19.21, 14.33 min (at 60 mg/ml); 12.16, 10.2 min
(at 80 mg/ml); and 5.75, 7.8 min (at 100 mg/ml), and
death at 27.7, 26.6 min (at 60 mg/ml); 18.6, 18.6 min (80
mg/ml); and 8.5, 12.7 min (100 mg/ml) post-treatment.
The earthworms were more sensitive to the extracts of
A. spinosus, A. caudatus, and A.viridis at 60, 80, and
100 mg/ml concentrations as compared to the reference
drug piperazine citrate (10 mg/ml). All the three plants’
methanol extracts were more effective in causing the
death of the worms as well as promoting paralysis
(Ashokkumar et al. 2010). Our results in comparison
with other authors proved better anthelmintic activity.
This extract also showed very short time for the death of
the earthworms. This different author reported different
plant species compared to our result which give better

activity of anthelmintic activities in the methanolic ex-
tract of 1%, 2%, and 5%. These extracts also take very
short time for the death of the earthworms.
One percent petroleum ether extract of Praecitrullus

fistulosus (Stocks) Pangalo fruit was treated to the earth-
worms which resulted to their slow movement, paralysis
at 13.21 min, and death after 16.02 min (Table 1). Two
percent petroleum ether extract of Praecitrullus fistulo-
sus (Stocks) Pangalo fruit was treated to the earthworms
in which slight movement, paralysis at 9.18 min, and
death after 11.01 min were observed (Table 1). Five per-
cent petroleum ether extract of Praecitrullus fistulosus
(Stocks) Pangalo fruit was treated to the earthworms
which resulted to strong paralysis at 7.05 min and death
after 8.04 min; in this case, death takes more time (Table
1). The results of our study showed 5% decrease in the
death time of earthworms. Out of the three percentage
solvents, best results and death of the earthworms within

Table 3 Functional group presents in methanolic extract of P. fistulosus fruit

Peak value frequency (cm-1) Functional group

3274.54 Secondary amine (=NH), H-bonded (inter-molecule)

1644.70 C=C alkene stretch vibration, C=N amine of oxides

1408.06 Alkene bending vibration

1021.66 Alconols, acids, anhydrides

709.90 Alkene bending vibration

Fig. 3 FTIR analysis of methanolic extract of Praecitrullus fistulosus fruit
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a short time were observed in 5% petroleum ether ex-
tracts compared to other percentage solvents. Shweta
et al. (2011) reported the same plant fruit extract of pet-
roleum ether extract 1% and 2%. In this time taken,
death takes more time. Our study shows the result com-
pared to five times less for taken death time for earth-
worms. Even our study in 5% exract times less for taken
death for earthworms.
One percent chloroform extract of Praecitrullus fistu-

losus (Stocks) Pangalo fruit was treated to the earth-
worms resulting in their slow movement, paralysis at
16.16 min, and death after 18.4 min (Table 1). Two per-
cent chloroform extract of Praecitrullus fistulosus
(Stocks) Pangalo fruit was treated to the earthworms in

which slight movement, paralysis at 12.12 min, and death
after 15.04 min were observed (Table 1). Five percent
chloroform extract of Praecitrullus fistulosus (Stocks)
Pangalo fruit was treated to the earthworms which re-
sulted to strong paralysis at 8.34 min and death after
9.08 min (Table 1).
All extract of (methanol, petroleum ether, and chloro-

form) Praecitrullus fistulosus (Stocks) Pangalo fruit
showed the highest anthelmintic activity in 1%, 2%, and
5% methanolic extract compared with chloroform ex-
tract than petroleum ether extract and albendazole. So,
all study groups show the good activity observed in the
5% methanolic extract of Praecitrullus fistulosus (Stocks)
Pangalo fruit which give the best response. Based on

Fig. 4 GC-MS analysis of methanolic extract of Praecitrullus fistulosus fruit
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these results, further detailed study on the methanol ex-
tract was needed to isolate the active compound which
may be responsible for the anthelmintic activity.
Qualitative phytochemical analysis of methanolic ex-

tracts of P. fistulosus fruit showed the presence of ter-
penoid, alkaloids, tannins, phenol, flavanoid and
glycoside present. The methanolic extracts showed the
presence of terpenoid, alkaloids, tannins, phenol, flava-
noid, and glycoside. In this extract, saponin tests nega-
tive. Shweta and Yogesh (2011) reported the same plant
for the preliminary phytochemical screening of petrol-
eum ether extract of Praecitrullus fistulosus showed the
presence of alkaloids, tannins, and proteins, while meth-
anolic extract revealed the presence of alkaloids, tannins,
carbohydrates, and cardiac glycosides. Our study shows
the similar type of compound present. The activities of
the extract may be attributed to the presence of various
secondary metabolites. Therefore, further works should
be performed on the isolation and identification of the
anthelmintic components in the methanoilc extract of
Praecitrullus fistulosus fruit.
In the HPTLC analysis, two samples were selected for

the study. The first sample is A1-isolated compound by
column chromatography and A2-crude extract of metha-
nolic extract. Both samples are run in the methanol to
chloroform (11:0.5) which was used as the mobile phase.
A2 sample band was observed under 254 nm light in
TLC plate. A1 sample band was not observed under 254
nm. A1 and A2 sample blue fluorescence band was ob-
served under 366 nm UV light in the TLC plate. In the
sample of A1-isolated compound by column chromatog-
raphy, the Rf value is 0.74.
Fourier-transform infrared (FTIR) spectroscopy analysis

(functional group were identified) was used. We analyzed
the A1 sample different peak which observed that differ-
ent functional groups are present as shown in Table 3 and
Fig. 3. A1 sample presents the functional group of second-
ary amine (=NH), H-bonded, C=C alkene stretch vibra-
tion, C=N amine of oxides, alkene bending vibration,
acids, and anhydride group in the sample.
A1 sample analyses for the identification of the com-

pound present in the sample were used with the help of
gas chromatography and mass spectroscopy. The peak is
showing the maximum percentage area at RT 32.93 in
GC-MS analysis scan through mass spectrophotometer,
with the presence of phenol, 3, 5bis(1,1-Dimethyl)-, and
the molecular weight is 206, of which at peak is 32.93.
GC-MS chromatogram is shown in Fig. 4. The present
isolated compound from the methanolic extract of Praeci-
trullus fistulosus fruit is phenol, 3,5-bis (1,1-dimethyl)
(Fig. 5). This active compound is responsible for the an-
thelmintic activity. Phytochemical screening of the crude
extract of Praecitrullus fistulosus revealed the presence of
tannins as one of the phytoconstituents. Reported

literature indicated that tannins are polyphenolic com-
pounds, which showed potent anthelmintic activity (Nie-
zen et al. 1995; Ali and Wadekar 2008; Patel et al. 2010b).
The anthelmintic effect of plants depends upon the con-
tent and type of tannins (Suleiman et al. 2005). The
methanol extract showed potent anthelmintic activity.

Conclusion
The present study was undertaken to evaluate petroleum
ether, chloroform, and methanol extract of Praecitrullus
fistulosus for anthelmintic activity against Pheretima
posthuma. Petroleum ether, chloroform, and methanol
extract yield 9.46%, 10.96%, and 20 %, respectively.
These concentrations (1%, 2%, 5%) of each extract were
taken, and these concentrations involved the determin-
ation of time of paralysis and time of death of the
worms. Normal saline and albendazole were used as
control and standard, respectively. This result shows that
5% of methanol extracts of the P. fistulosus exhibited sig-
nificant anthelmintic activity. The preliminary phyto-
chemical analysis of crude methanolic extracts showed
the presence of terpenoid, alkaloids, tannins, phenol, fla-
vanoid, and glycoside. Further methanolic extracts were
fractionated by column chromatography and collect the
different fractions, and each fraction checks the an-
thelmintic activity. Active fraction (sample a1) was
characterized using TLC, HPTLC, FTIR, and GC-MS
data. This result shows the isolation of active phyto-
chemical constitution phenol, 3,5-bis (1,1-dimethyle)-
responsible for the anthelmintic activity. Using the
Pheretima posthuma as the animal models, we have
shown that isolated compound from the methanolic
extract of fruit of Praecitrullus fistulosus has potential
to act against helminthiasis.

Fig. 5 Isolated compound from methanolic extract of Praecitrullus
fistulosus fruit
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