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ABSTRACT

Objective: In the present study, the phytochemical and anthelmintic effect of a formulation (MCS) prepared from the plants, namely Momordica

charantia, Cucurbita pepo L., and Solanum torvum were investigated.

Methods: Phytochemical constituents were analyzed using Fourier transform infrared (FTIR), and anthelmintic activity of methanolic and aqueous
extract MCS formulation against earthworm Pheretima posthuma was evaluated.

Result: As a result of FTIR analysis, MCS formulation showed the presence of coumarin, flavonoids, tannin, phenolic compound, saponin, quinone,
and alkaloids. In investigating the anthelmintic action of formulation against adult Indian earthworms, the values of paralytic time and death time of

formulation were less when compared to the positive control albendazole.

Conclusion: The present work concludes that the MCS formulation acts as a more suitable herbal treatment against helminths infection.
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INTRODUCTION

Gastrointestinal (GI) parasites are major constraints to livestock
production and also affecting human population worldwide. As
estimated, 3.5 billion people were infected by intestinal nematodes in
both developing and developed countries [1]. Helminthiasis is the most
common infections in humans, affecting more people around the world.
The worms infecting the GI tract can also protrude into other organs
including the liver and can cause severe blood loss by their toxins
secretion [2]. Helminths are also considered to be a major health issue
in livestock production where helminth infections of domesticated
animals cause sub-clinical diseases and economic losses. Helminth
infections are even chronic that causes morbidity among human and
animals than other group of parasites [3]. Controlling helminths over
anthelmintic drugs are expensive, and the large-scale usage of such
drugs lead to the emergence of multiple anthelmintic resistances [4].
These factors demand for alternative and environmentally innocuous
control methods like natural herbal remedies. Worldwide, medicinal
plants are evaluated for their anthelmintic property and used for
treatment as anti-parasitic agent [5]. Therefore, studies on herbs
were focused thereby extracting phytochemicals rich in anthelmintic
property.

The use of plant compounds such as phytochemicals is of interest in
therapeutic facilities and plant compounds are used in traditional
medicinal system in the treatment of infectious disease [6]. Previous
studies on various plant compounds were conducted all around the
world and hence proved their potential activity against parasites [7].
Phytochemicals are reported for antiplasmodial, anti-inflammatory,
hepatoprotective, anticancer, and antioxidant activity. Further, the
phytochemical tannin is known for anthelmintic activity which impairs
different biological Key processes of the parasitic nematode life

cycle [8]. Analysis of such phytochemicals is based on the extraction
from plants by any of the methods which include maceration, infusion,
percolation, digestion, decoction, Soxhlet extraction, aqueous-alcoholic
extraction by fermentation, counter-current extraction, microwave-
assisted extraction, ultrasound extraction, supercritical fluid extraction,
and phytonic extraction [9].

Momordica charantia is a common Indian plant, belongs to the family
Cucurbitaceae, and is known as bitter melon. It thought to stimulate
digestive function and improves appetite. Various parts of M. charantia
are used to treat diabetes. The extracts of M. charantia are found to be
pharmacologically active against helminths [10]. Cucurbita pepo L.
reported to possess anthelmintic properties where its seed extract used
to expel tapeworms. Its secondary metabolites such as cucurbitacin B,
cucurbitin, cucurmosin, saponins, and sterols are involved in affecting GI
nematodes [11]. Solanum torvum is another herbal plant with anthelmintic
activity [12]. It is also used to treat cold and flu, stomach aches, and
gonorrhea. In the present study, the anthelmintic potential of M. charantia,
C. pepo L., and S. torvum was assessed, and the phytochemicals present in
them were analyzed using Fourier transform infrared (FTIR).

METHODS

Preparation of plant extract

Seeds of M. charantia, C. pepo L. and S. torvum were collected from the
local market, Trichy, Tamil Nadu, India. Dried seeds were ground into
a coarse powder. The three seed powders were equally weighed and
mixed thoroughly to make the formula MCS. For aqueous extract, 100 g
of powder was taken in a beaker and suspended in 600 ml of water
and mixed. For the methanolic extract, 100 g of powder was added to
500 ml of methanol solvent and mix thoroughly. The filtrates of both
extracts were collected through Whatman filter paper No. 4. This
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extract was used for phytochemical analysis and anthelmintic activity.
The extract was dried through vacuum rotary evaporator at 20 rpmin a
temperature below 40°C, under reduced pressure. The condensed form
of the extract was collected, transferred to an air-tight container and
stored in a freezer at —20°C till subsequent use [13].

Preliminary phytochemical analysis

Preliminary phytochemical analytical tests such as test for saponins,
phenols, tannins, terpenoids, and flavonoids for screening the bioactive
chemical compounds in the guava were carried out with the aqueous
and alcoholic extracts using the standard procedure as described by
Tanaka et al. [14]. For each phytochemical test, 1ml of the mentioned
solvent extract was used for analysis.

Phytochemical evaluation

FTIR spectroscopy was used for the analysis of various functional groups
present in the extract which was absorbed at their own characteristic
frequencies. The peak values of FTIR were recorded where the band
structure and structural geometry of the compound were identified in
terms of frequency and intensity of absorption [8].

In vitro anthelmintic activity

Indian adult earthworms Pheretima posthuma were used to carry out
the anthelmintic evaluation. During this study, the earthworms were
exposed to methanolic and aqueous based MCS formulation and their
survival time was noted to determine the anthelmintic activity of
given formulation. Initially, the worms were washed in normal saline
solution, and their length was measured. Worms with equal sizes were
taken in a Petri plate (6 worms/plate), and the formulation was added
to the plates at the various concentration such as 10 and 20mg/ml.
Time taken for paralysis and death was observed for individual worm
in each plate after ascertaining that the worms neither moved when
shaken vigorously nor when dipped in warm water at 50°C. All the
results were expressed as a mean#standard error of mean of six worms
in each group [15]. Albendazole tablet in powder form (0.07 w/v) was
dissolved in 2 ml of dimethylformamide, and 8 ml of normal saline
solution (9% NaCl) was used as a positive control.

RESULTS

Preliminary phytochemical and FTIR analysis

Primary phytochemical assays revealed the presence of flavonoids,
tannins, saponin, alkaloids, quinone, and polyphenolic compounds in
MCS formulation. FTIR measurement was also carried out to identify
the possible biomolecules responsible for anthelmintic activity. The
spectrum showed a lot of absorption band that confirmed the presence
of active functional groups in the MCS formulation as shown in Fig. 1.
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From Fig. 1, the intensity peaks were slightly increased at 3924/
cm, 3790/cm, 2256/cm, and 1930/cm as well as some intensity
peaks decreased at 1242/cm and 1054/cm. Results of FTIR band at
3924/cm and 3790/cm corresponded to alcohols and phenols. The
peak at 3404/cm represents to N-H stretch indicated the presence
of primary, secondary amines, and amides. Similarly, the peaks at
2901/cm and 2975/cm showed the presence of alkanes. Presence of
aldehydes was noted at peak 2256 /cm. The weak band at 438/cm and
1930/cmindicated C-Br stretch and C-Cl stretch with alkyl halides that
correspond to the presence of alcohols, carboxylic, acids, ethers, esters,
and aliphatic amines in the plant extract. Other bands at 1758/cm,
1645/cm,and 1242 /cm showed the presence of alkynes and aliphatic
amines. The presence of these active functional groups in plant extract
was responsible for anthelmintic activity.

In vitro anthelmintic activity

The formulation exhibited anthelmintic activity in dose-dependent
manner with shortest time of paralysis and death was noted in both
extracts of formulation at 20 mg/ml concentration. Both the extracts
showed improved anthelmintic activity at 20 mg/ml as shown in
Table 1.

Higher concentration of extract produced paralytic effect much earlier
and the time taken for death was shorter for all worms in each plate.
Both the extracts of formulation exhibited anthelmintic activity in
dose-dependent manner showing maximum efficacy at 20 mg/ml
concentration.

DISCUSSION

FTIR plays an eminent role in analysis of plant cell structure and
functional group determination where each of the functional group
in extract absorb the infrared rays at specific wavelengths and obtain
as frequency peak [16]. Phytochemical screening by FTIR showed
the presence of flavonoids, tannins, saponin, alkaloids, quinone, and
polyphenolic compounds. These phytochemicals can adsorb on cell
proteins and disrupt their synthesis which is responsible for paralysis
and death of worms [17].

Results on in vitro anthelmintic activity of MCS formulation against
earthworm that serves as parasitic model were compared with
albendazole as positive control. This drug killed the parasites by
interfering with microtubular functions such as glucose uptake and
glycogen depletion whereas the phytochemical like steroids alters
membrane permeability results in pore formation and eventually causes
mortality of parasites [18]. It was observed from the experiment that the
combined MCS formulation was much better than the effect produced
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Fig. 1: Fourier transform infrared analysis of MCS formulation
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Table 1: Comparative in vitro anthelmintic activity of MCS formulation in aqueous and methanolic extract

Group Concentration (mg/ml) Paralysis time (min) Death time (min)
Positive control 10 86+1.35 140+1.08

20 75+0.97 100+1.57
Aqueous MCS formulation 10 100£1.57 152+1.45

20 85+0.64 136+1.28
Methanolic MCS formulation 10 95.5+0.76 150+2.73

20 80+1.20 130+1.57

Values are mean+SEM with n=6. SEM: Standard error of mean

by extract individually. Both the extracts of MCS based formulation
demonstrated paralysis as well as death of worms at a time comparable
to albendazole at higher concentration. Some phytochemicals such
as tannin and phenolic compound were shown to interfere with
energy generation in helminth parasites by uncoupling oxidative
phosphorylation [19]. Tannins may even responsible to parasitic death
by binding to free protein in the GI tract of host animal or glycoprotein
on the cuticle of the parasite [20]. Phytochemicals such as polyphenols
were shown to have anthelmintic activity against Nippostrongylus
brasiliensis [21]. Based on these findings, we can assume that tannins,
phenolic compounds, steroids, and flavonoids present in the formulation
may be responsible for the anthelmintic activity. Similar to our study,
phytochemical screening on morbesi-besi leaf fractions showed all
phytochemical content such as alkaloids, flavonoids, glycosides, tannins,
saponins, triterpenoids, and steroids [22].

CONCLUSION

The present study assesses the presence of phytochemicals in MCS
based formulation using FTIR and its efficiency in anthelmintic action.
Herbal plants are equally effective and potential as synthetic drugs in
anthelmintic activity. Both methanolic extract and aqueous extract have
the maximum anthelmintic activity. Further studies are essential in
finding the bioactive constituents responsible for such activity.
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