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Abstract

The aim of the present study is to focus on the cytotoxicity and antimicrobial activities from Annona squamosa plant seed extracts. The
plant A. squamosa seed was extracted with various solvents like chloroform, methanol, hexane, petroleum ether and acetone. The antimi-
crobial activities of all these extracts were determined by disc diffusion method against Pseudomonas aeruginosa, Proteius vulgaries,
Staphylococcus aureus and Escherichia coli pathogens. Methanol, hexane and acetone extracts of A. squamosa showed highest anti-
microbial activity against all pathogens. Cytotoxic activity of A. squamosa seed extract was tested using Artemia salina (Brine shrimp)
bioassay. In cytotoxicity study, extract caused 86% mortality of Brine shrimp larvae after 24 h at a concentration of 500 pg/mL.
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1. Introduction

India is the largest producer of medicinal herbs and traditional
practitioners of this country use more than 6000 medicinal plants
in primary health care (Shariff et al., 2006). Medicinal plants are
believed to be an important source of new chemical substances
with potential therapeutic effects. The World Health Organization
(WHO) estimates that about 80% of the population living in the
developing countries relies almost exclusively on traditional med-
icine for their primary health care needs. In nature many plants
and plants seed provided source of medicine at the earlier times.
Plants have proven to be the most useful in curing diseases and
provide an important source of pharmacy and medicine. Plants
have great significance to the health of individuals. The medicinal
importance of these plants lies in some chemical substances that
produce a distinct physiological action on the body of human.
Annona squamosa is a commonly called as "Custand apple”. Is a
tropical branched shrub of family Annonaceae. A squamosa is
traditionally used for the treatment of epilepsy, dysentery, worm
infestation, constipation, hemorrhage, dysuria, fever, thirst, ulcers
and also as an abortifacient (Yoganarasimhan, 2000). A. squamosa
seeds possessed potent pro apoptotic characteristics for several
human tumour cells; an ethanol extract of the leaves and stem is
reported to have anticancer activity (Pardhasaradhi et al., 2005).
Since there are no reports on antimicrobial and cytotoxic effects of
A. squamosa seed. In this study to evaluate the antimicrobial and
cytotoxic activities against some pathogenic microorganisms and
Artemia salina (brine shrimp nauplii).

2. Material and method

2.1. Collection of strains

The antimicrobial activity of the plant Annona squamosa seed
extracts were investigated against four pathogenic bacterial strains

such as Pseudomonas aeruginosa, Proteius vulgaries, Staphylo-
coccus aureus and Escherichia coli. All the bacterial strains were
collected from Vivek Laboratory, Kanyakumari, Tamil Nadu,
India.

2.2. Preparation of plant extracts

The plant A. squamosa seeds were collected from different regions
of Kanyakumari, Tamil Nadu, India. After collection, the seeds
were washed thoroughly 2-3 times with running water and once
with sterile distilled water. Then seeds were dried in shade for five
days and then powdered with the help of blender. The seed pow-
der was prepared using the solvents hexane, petroleum ether, ace-
tone, methanol and chloroform. 10g of the sample was taken and
homogenized with 100ml of the respective solvents. The crude
preparation was left overnight in the shaker at room temperature
and then centrifuged at 4000rpm for 20minuts. The supernatant
was transferred in airtight container and kept in a dark and dry
place until further studies.

2.3. Phytochemical analysis of the plant extract

The extracts were subjected to phytochemical tests for plant sec-
ondary metabolites, tannins, saponins, steroid, alkaloids and
glycolsides in accordance with Harborne (1998) with little modifi-
cation.

2.4. Antimicrobial assay

Invitro antibacterial activity was performed by disc diffusion assay
method Rahman et al., 2008. Commercially available Muller Hin-
ton Agar Medium (HiMedia) 33.9 g was added in 1000ml of dis-
tilled water. The dissolved medium was autoclaved at 15 Ibs pres-
sure at 121°C for 15 minutes. The autoclaved medium was mixed
well and poured onto 100mm petri plates (25-30ml/plate) while
still molten. The test microorganisms were seeded into respective
medium by spread plate method 10 pl (10 cells/ml) with the 24h
cultures. Wells were cut and different concentration of extracts
(namely aqueous, methanol and chloroform extracts) were loaded.
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The plates were then incubated at 37°C for 24 hours. The antibac-
terial activity was measured the diameter of the inhibition zone
formed around the well.

2.5. Cytotoxic assay

Brine shrimp Artemia salina cysts were purchased and maintained
in the laboratory conditions and were used for cytoxicity assay
(Meyer et al., 1982). Briefly, Artemia salina cysts of 1 gm were
aerated in 1 L capacity of glass jar containing 3.2 % of saline wa-
ter (3.2 gm NaCl in 100 ml of distilled water). The jar was aerated
constantly for 48 h at room temperature (25-29 °C). After hatch-
ing, active free-floating nauplii were collected from bright illumi-
nation and were used for the bioassay. Fifteen nauplii were trans-
ferred into each concentration of the sample. The experimental
setup was allowed to remain 24 h in darkness and nauplii were
counted under the microscope after incubation time. A percentage
of mortality was determined byLCs.

3. Result

The antimicrobial effects of different extracts of A. squamosa
different test organisms are shown in Table 1. Methanol and
acetoneexhibited statistically insignificant activity against the all
tested bacterial strains. Hexane and petroleum etherextracts exhib-
ited statistically significant antimicrobial activity against all bacte-
rial strains. The chloroform extract was no antimicrobial activity
against all bacterial strains. Cytoxicity activity of the plant A.
squamosa seed extract is shown in Table 2. The extract showed
86% mortality at 500 pg/mL concentration and its LC50-value
was 120.613 pg/mL which was considered moderately toxic. No
mortality was found in negative control (DMSO) group.

4. Discussion

Plants are important source of potentially useful structures for the
development of new chemotherapeutic agents. The first step to-
wards this goal is the invitro antibacterial activity assay (Tona,
1998). Many reports are available on the antiviral, antibacterial,
antifungal, anthelmintic, antimolluscal and anti (-) no inhibition.

Table 1:Antibacterial Activity of Different Extracts of A. Squamosa Seed Extracts

Name of the bacterial strain Different extract

Zone of inhibition (mm)
Extract concentration

75 pg/ml 150 pg/ml 250ug/ml
Methanol 8+0.7 10£0.5 15+0
Chloroform - - -
Staphylococcs aureus Acetone - 1040 12+0
Petroleum ether - 8+1.0 15+0.5
Hexane 7105 9+0
Methanol - 7£1.5 100
Chloroform - - -
Pseudomonas aeruginosa Acetone - 6+0 9.3+0.5
Petroleum ether 6+0.2 8+0.5 12+0
Hexane 6+0 12+0.5 15+1.1
Methanol - - -
Chloroform - - -
Proteius vulgaries Acetone - - 6+1.1
Petroleum ether - - 8+0
Hexane - - 8+0.5
Methanol 9+0 14.3£0.5 17.6+0.5
Chloroform - - -
Escherichia coli Acetone 9+0 16.6+1.1 25+0
Petroleum ether - - -
Hexane - 7+2 13.3+1.5

Table 2: Cytotoxic Assay of Different Concentrations of A. Squamosa Seed Extract

D Total No. of death Log Percentage of Regression line 95% Confidence limited

Hours  level hri hri li ] | LCsopg/ml
ug/ml shrimp shrimp dose mortality equation png/m
500 pg/ml 15 13 2.70 86.60
250 pg/ml 15 11 240 73.30 _

24hrs 125 pg/ml 15 8 210 53.30 y =1.881 x+3.081 3.2845+2.77 120.613
75 pg/ml 15 5 1.87 33.30

Inflammatory properties of plants (Beher and Misra, 2005). Some
of these observations have helped in identifying the active princi-
ple responsible for such activities and in the developing drugs for
the therapeutic use in human beings. However, not many reports
are available on the exploitation of antifungal or antibacterial
property of plants for developing commercial formulations for
applicationsin crop protection.

Successful determination of such biologically active com-
pounds from plant material is largely dependent on the type of
solvent used in the extraction procedure. Organic solvents such as
ethanol, acetone, and methanol are often used to extract bioactive
compounds (Eloff, 1998). Medicinal plants have great significance
to the health of individuals and communities. The medicinal im-
portance of plants lies in some chemical substances that produce a
specific physiological action on the human body. The most essen-
tial of these bioactive constituents of plants are alkaloids,
saponins, tannins, flavonoids and phenolic compounds and many

more components. Quinlan et al., 2004 worked on steroidal ex-
tracts from some medicinal plants which exhibited antibacterial
activities on some bacterial isolates. Phytochemical investigations
suggested that the presence of steroid in this plant extract. Many
plants are used as medicines because of their antimicrobial nature,
which are due to compounds synthesized in the secondary metabo-
lism of the plant. These products are known by their active sub-
stances (Geethalakshmi et al., 2010).The present study investigat-
ed the antimicrobial activity of A. squamosa the methanol and
acetone exhibited statistically insignificant activity against the all
tested bacterial strains. Hexane and petroleum ether extracts ex-
hibited statistically significant antimicrobial activity against all
bacterial strains. The chloroform extract was no antimicrobial
activity against all bacterial strains.

Several studies have shown that brine shrimp bioassay has
been an excellent method to screen the cytotoxic property of me-
dicinal plants and for the isolation of a great variety of biological-
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ly active compound (Quignard, 2004). The brine shrimp test rep-
resents a rapid, inexpensive and simple bioassay for testing the
plant extract lethality which in most cases correlates reasonably
well with cytotoxic and antitumor properties. Most often, a desired
biological response is not due to one component but rather due to
a mixture of bioactive plant components. Therefore, crude extracts
must be screened for biological activity. The brine shrimp lethality
assay has been proved to be a convenient system for monitoring
biological activities of natural products (Chanda and Baravalia,
2011). Cytoxicity activity of the plant A. squamosa seed extract
was showed 86% mortality at 500 pg/mL concentrations and its
LC50-value was 120.613 pg/mL. Finally the overall results of this
study act a scientific basis to investigate the relationship between
the phytochemicals of the plant extracts and the biological activi-
ties that may explore the actual antimicrobial and cytotoxic chem-
ical constituents present in the all extracts.

5. Conclusion

The result displayed by the plant A. squamosa seed extracts both
in the antibacterial bioassay and cytotoxic activity test justified
the efficacy of the plant in traditional medicine which indicate that
the reactions contained antibacterial agent(s) that could be effec-
tive in treatment of respiratory tract infections caused by bacteria
whose chemotherapeutic index may exceed the drugs in use.
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