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MANILKARA ZAPOTA SEED EMBRYO EXTRACT: A POTENT ANTHELMINTHIC AGENT
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ABSTRACT

Helminth infections have plagued humans since before the era of our earliest recorded history. They are the most common infectious agents of
humans in developing countries and produce a global burden of disease that exceeds better known conditions. Pherithema posthuma a helminthes is
commonly known as earth worm is used in the present study. In this connection the anthelminthic property of Manilkara zapota seed embryo
extracts were evaluated against Pherithema posthuma as an experimental helminthes model. Piperazine citrate was used as the standard reference.
Among the various concentrations of chloroform extract tested, 12.5mg/ml showed efficient anthelminthic activity and among all the
concentrations of ethanolic extract tested, 12.5mg/ml showed significant results. This investigation revealed that ethanolic extract of M. zapota
proved to possess significant anthelminthic activity against Pheretima posthuma when compared the chloroform extract and the standard drug. This
investigation reports a new potent anthelminthic agent that can be used as a potential drug for the treatment of helminthes infection.
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INTRODUCTION

Approximately 3 million people are infected with helminthes world
wide. Helminthes infections are commonly found in villages of
developing countries and being recognized as a cause of much acute
as well as chronic illness among the various human beings as well as
cattles. More than half of the population of the world suffers from
various types of infection and majority of cattles suffers from worm
infections 1. Parasitic helminthes live and feed on the living hosts by
receiving nourishmentand protection, while disrupting their
host’s nutrient absorption, causing weakness and disease in human
and animals inflicting heavy production losses. Worms may also
contribute to malnutrition by creating anorexia. Helminthes may
also affect nutrition by inducing iron-deficiency anemia. This is most
severe in heavy hookworm infections, as N. Americanus and A.
Duodenale feed directly on the blood of their host. Once the links
between helminth infection and various forms of malnutrition are
established, there are a number of pathways by which parasite
burden may affect cognition.

Treatment for helminthic infection is of utmost need. The high cost
of modern synthetic anthelmintics have limited effect in control of
these parasites. However, increasing problems of development of
resistance in helminthes against anthelmintics have led to the
proposal of screening medicinal plants for their anthelminthic
activity 23. Although the uses of alternate drugs has also been
advocated as a measure to avoid the development of resistant
strains of helminth parasites and as a means of reducing the cost of
controlling helminthic diseases *7. Phytochemicals or plant based
agents are known to provide a rich source of botanical anthelmintics
89, Various medicinal plants have been reported on their application
as anthelminthic drug in man and animals 1011, These plant based
antihelminthics agents act by expelling parasitic helminthes worms
from the body or by either stunning or killing them.

Manilkara zapota (Sapotaceae) commonly known as the sapodilla
and is a long-lived, evergreen tree native to southern Mexico, Central
America and the Caribbean, grown in huge quantities in India,
Pakistan and Mexico. The fruit is a large ellipsoid berry, 4-8 cm in
diameter, very much resembling a smooth-skinned potato and
containing two to five seeds. The seeds are black and resemble
beans, with a hook at one end that can catch in the throat if
swallowed. The fruit has a high latex content and does not ripen
until picked. The fruit has an exceptionally sweet, malty flavor. Many
believe the flavor bears a striking resemblance to caramel or a pear
candied with brown sugar. The unripe fruitis hard to touch and

contains high amounts of saponin, which has astringent properties
similar to tannin, drying out the mouth. The sapodilla trees yield
fruit twice a year, though flowering may continue year round.
Literature survey revealed that there are few reports available on
phytochemistry and pharmacological properties of this plant.
However, anthelminthic activity of Manilkara zapota seed embryo
extract has not yet been scientifically reported. In continuation with
our interest in this plant, we made an attempt to assess the
anthelminthic activity of the chloroform and ethanol extract of
Manilkara zapota using Pheretima posthuma as an experimental
helminthes model.

MATERIALS AND METHODS
Drugs and chemicals

The standard drug piperazine citrate (SD Fine Chemicals Ltd,
Mumbai). Ethanol was purchased from Hong, Yang Chemical
Corporation, China.

Plant Resource

Manilkara zapota seeds were collected by completely removing the
above fruit flesh (Figure 1). Fresh seeds were washed with distilled
water thoroughly to remove traces of contaminants. These
processed seeds were then shade dried for one month. After
complete drying the seed coat was broken and embryo was
powdered mechanically and was subjected to cold extraction using
chloroform as the solvent system for about 96 h. After every 24 h
fresh chloroform was added and chloroform containing the crude
extract was separated, followed by ethanol extraction sequentially in
the similar fashion. Both the extracts were filtered and concentrated
in vacuum under reduced pressure and allowed for complete
evaporation of the solvent on water bath and finally vacuum dried.
The yield of crude ethanol and chloroform extract for 1 kg of
powdered seed embryo material was 46 g and 53 g respectively.

Test organism

Indian adult earthworms (Pheretima posthuma) were collected from
the Indo-American Hybrid Seeds, Bangalore. The earthworms were
maintained under normal vermicomposting medium with adequate
supply of nourishment and water, for about two weeks. Before the
initiation of experiment the earthworms were washed with normal
saline. Adult earthworms of approximately 4 cm in length and
0.2-0.3 cm in width were used for the experiment. This organism
was selected as a model for anthelminthic activity due to its
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anatomical and physiological resemblance with the intestinal
roundworm parasites of human beings 1213,

Figure 1:Shade dried Manilkara zapota seeds
Extract preparation for experiment

The porously powdered seed embryo material was used for extract
preparation. After extraction, the crude extracts were stored in
dessicator until further use. Test extracts and standard drug
piperazine citrate were dissolved in 0.5% DMSO in normal saline
(v/v) and were used for evaluation for anthelminthic activity.

Antihelminthic activity

The anthelmintic activity of chloroform and ethanol extracts of
Manilkara zapota were evaluated as per the method reported by
Dash et al., (2002). Twelve groups with three earthworms in each
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group were used for the experiment. Each earthworm was
separately released into 20 ml of desired formulation in normal
saline, Group I earthworm were released in 20 ml normal saline in a
clean petri plate. Group II, 111, IV, V, VI earthworms were released in
50, 100, 150, 200 and 250 mg/20ml of chloroform extract
respectively. Similarly, group VII, VIII, IX, X, XI earthworms were
released in 50, 100, 150, 200 and 250 mg/20ml of ethanol extract
respectively. Group XII earthworms were released in normal saline
containing standard drug piperazine citrate (50 mg/20ml).
Earthworms were observed; and the time taken for paralysis and the
time taken for death was monitored and documented in minutes.
Paralysis time was analyzed based on the behavior of the earthworm
with no revival body state in normal saline medium. Death was
concluded based on total loss of motility with faded body color 4
The result of anthelminthic activity is depicted in Table 1.

Statistical analysis

The data of anthelminthic evaluations were expressed as mean *
S.E.M of three earthworms in each group. The statistical analysis was
carried out using one way ANOVA followed by Tukey’s t-test. The
difference in values at P< 0.01 was considered as statistically
significant. The analysis of variance (ANOVA) was performed using
ezANOVA (version 0.98) software to determine the mean and
standard error of paralysis and death time of the earthworms.

RESULTS AND DISCUSSION

In the present study, Manilkara zapota seed embryo was
sequentially extracted using chloroform and ethanol as the solvent
system. In continuation with our interest in helminth infections and
biological properties of Manilkara zapota seed embryo, this
investigation on evaluating the anthelminthic property of Manilkara
zapota was carried out.

Table 1: In vitro anthelminthic activity of ethanol and chloroform extracts of Manilkara zapota against Pheretima posthuma.

Test samples

Concentration (mg/20ml) Paralysis Time (min) Death Time (min)

Control (Normal Saline)

Chloroform extract of Manilkara zapota 50
100
150
200
250

Ethanol extract of Manilkara zapota 50
100
150
200
250

Piperazine citrate 50

93.67 £5.78 233.0£3.79
85.0 £ 2.65ns 128.0 £ 2.31**
36.33 + 5.49** 55.67 + 0.88**
26.0 £ 2.08** 43.67 £ 5.7**
10.67 + 1.45** 28.33 £ 6.06**
8.67 £ 1.45** 23.67  3.84**
5.0 + 0.58** 9.33 + 0.88**
7.67 £ 1.45%* 13.33 £ 0.33**
4.33 £ 0.33** 12.0 + 0.58**
3.67 £0.33** 8.0 + 0.58**
3.33£0.33** 7.33 £0.33**

28.33 + 1.45%*

36.33 + 1.45**

Values are the mean + S.E.M. of three earthworms. Symbols represent statistical significance.
* P <0.05, ** P<0.01, ns: not significant as compared to compared to control group.
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Figure 2: Bar chart illustrating the comparative in vitro anthelminthic effect of different concentrations of chloroform and ethanol
extracts of Manilkara zapota.
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Chloroform extract at the concentration of 2.5 mg/ml showed the
time of paralysis and death at 85.0 and 128.0 min respectively.
Chloroform extract at the concentration of 5 mg/ml induced the
paralysis and the death by 36 and 55 min respectively. At the
concentration of 7.5, 10.0 and 12.5 mg/ml, time taken to paralysis
was 26.0, 10.0 and 8.0 min respectively and death time 43.0, 28.0
and 23.0 min respectively. Among the various concentrations tested,
chloroform extract at 12.5 mg/ml (250 mg/20 ml) showed efficient
anthelminthic activity (Table 1). On the other hand ethanolic extract
at the concentration of 2.5 mg/ml showed the time of paralysis and
death at 5.0 and 9.0 min respectively. For concentrations at 5.0, 7.5,
10.0 and 12.5 mg/ml paralysis was shown at 7.0, 4.0, 3.6 and 3.3 min
respectively and death occurred at 13.0, 12.0, 8.0 and 7.0 min
respectively. Among all the concentrations ethanolic extract tested,
12.5 mg/ml (250 mg/20ml) produced significant results. Standard
drug at 2.5 mg/ml (50 mg/20ml) showed paralysis at 28.0 min and
death time was 36.0 min (Table 1).

This investigation revealed that ethanolic extract of Manilkara
zapota showed significant anthelminthic activity against Pheretima
posthuma when compared chloroform extract and the standard drug
Piperazine citrate. This investigation reports a new potent
anthelminthic agent that can be used as a potent drug for the
treatment of helminthes infection. The present study can act as the
basis for further phytochemical evaluation of Manilkara zapota seed
embryo to isolate potent anthelminthic compound.
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