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ARTICLE INFO ABSTRACT

Annona squamosa L. is a multipurpose plant in which the fruits, leaves, bark, roots and the cotyledons
are reported to have medicinal properties. Folklore has it that this plant is endowed with numerous
properties namely anti-tumor, anti-diabetic, anti-oxidant, anti-lipidimic, anti-inflammatory and
insecticidal. Numerous reports are available on the phytochemical and antimicrobial and therapeutic
properties on the different parts of this plant using different solvents. In this preliminary report, the
phytochemical properties of the rind of custard apple was studied which confirmed the presence of
tannins, saponins, flavonoids in different concentrations. The antimicrobial activity against different
pathogens showed good activity as seen by the zone of inhibition to the different extracts.
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INTRODUCTION

Traditional medicines have been used worldwide since time
immemorial. The term, traditional medicine is interchangeably
used with herbal medicine and natural medicine. Since
antiquity, man has used plants to treat common infectious
diseases and even long before mankind discovered the
existence of microbes; the idea that certain plants had healing
potential was well accepted (Rios and Recio, 2005) A
medicinal plant is any plant which, in one or more of its
organs, contains substances that can be used for therapeutic
purpose or which are precursors for the synthesis of useful
drugs (Doherty et al., 2010). Plants been one of the important
sources of medicines since the beginning of human civilization.
There is a growing demand for plant based medicines, health
products, pharmaceuticals, food supplements, cosmetics.
Natural products and their derivatives have historically been
invaluable as a source of therapeutic agents. However, in the
past decade, research into natural products in the
pharmaceutical industry has declined, owing to issues such as
the lack of compatibility of traditional natural-product extract
libraries with high-throughput screening (Koehn and Carter,
2005). Nearly all cultures from ancient times to the present day
have used plants as a source of medicines as a result different
remedies tended to develop in different parts of the world.
Current strategies to overcome the global problem of
antimicrobial resistance include research in finding new and
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innovative antimicrobials from plants (Lino and Deogracious,
2006). The custard-apple, also called bullock's heart or bull's
heart, is the fruit of the tree Annona squamosa. This tree is a
small deciduous or semi-evergreen tree sometimes reaching 10
meters (33 ft.) tall and a native of the tropical New World that
prefers low elevations, and a warm, humid climate. It is
cultivated in many tropical countries, and also occurs as feral
populations in many parts of the world including Southeast
Asia, Taiwan, India, Australia, and Africa.

Annona squamosa is a multipurpose indigenous plant
belonging to the family Annonaceae. It has been used for
centuries as folk remedy in India to treat different disease such
as antidiuretic, antioxidant, anti-inflammatory and neurological
disorders such as sedative hypnotics, ovary complication. It
contain several constituent belonging to category alkaloids,
Glycoside, flavonoids, terpenoids, steroids and fruit pulp
contain important nutrients (Gajalakshmi et al., 2011).
Numerous reports are available on the phytochemical,
antimicrobial,  and therapeutic properties of A. squamosa L.
with respect to roots (Mariod, 2012), leaves (Gupta et al.,
2005), rhizome (Gnanamani and Priya, 2003), bark (Craig
Hopp et al., 1998; Shirwaikar et al., 2004),  seeds (Morita et
al., 1999; Panda and Kar, 2007; Rahman et al., 2005).
Phytochemical analysis carried out on Annona squamosa
revealed the presence of alkaloids, tannins, saponin, steroids,
cardiac glycoside, flavonoid, terpenoids and phenol. The
presence of these phytochemicals support the use of this plant
as antimicrobial agent (Anyanwu and Nwosu, 2014). However,
there has been no report on the phytochemistry and

ISSN: 0975-833X

Available online at http://www.journalcra.com

International Journal of Current Research
Vol. 7, Issue, 04, pp.14247-14250, April, 2015

INTERNATIONAL JOURNAL
OF CURRENT RESEARCH

Article History:
Received 05th January, 2015
Received in revised form
25th February, 2015
Accepted 18th March, 2015
Published online 28th April, 2015

Key words:

Antimicrobial, MIC, Phytochemical,
Zone of inhibition, Annona.

z

RESEARCH ARTICLE

A PRELIMINARY SCREENING OF THE ANTIMICROBIAL ACTIVITY OF THE RIND OF
ANNONA SQUAMOSA L. ON PATHOGENIC BACTERIA

1Megha Singh and *,2JaqulineChinna Rani, I.

1Department of Biotechnology, Women’s Christian College, Chennai, Tamilnadu, India2Department of Plant Biology and Biotechnology, Loyola College, Chennai, Tamilnadu, India
ARTICLE INFO ABSTRACT

Annona squamosa L. is a multipurpose plant in which the fruits, leaves, bark, roots and the cotyledons
are reported to have medicinal properties. Folklore has it that this plant is endowed with numerous
properties namely anti-tumor, anti-diabetic, anti-oxidant, anti-lipidimic, anti-inflammatory and
insecticidal. Numerous reports are available on the phytochemical and antimicrobial and therapeutic
properties on the different parts of this plant using different solvents. In this preliminary report, the
phytochemical properties of the rind of custard apple was studied which confirmed the presence of
tannins, saponins, flavonoids in different concentrations. The antimicrobial activity against different
pathogens showed good activity as seen by the zone of inhibition to the different extracts.

Copyright © 2015 Megha Singh and Jaquline Chinna Rani. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Traditional medicines have been used worldwide since time
immemorial. The term, traditional medicine is interchangeably
used with herbal medicine and natural medicine. Since
antiquity, man has used plants to treat common infectious
diseases and even long before mankind discovered the
existence of microbes; the idea that certain plants had healing
potential was well accepted (Rios and Recio, 2005) A
medicinal plant is any plant which, in one or more of its
organs, contains substances that can be used for therapeutic
purpose or which are precursors for the synthesis of useful
drugs (Doherty et al., 2010). Plants been one of the important
sources of medicines since the beginning of human civilization.
There is a growing demand for plant based medicines, health
products, pharmaceuticals, food supplements, cosmetics.
Natural products and their derivatives have historically been
invaluable as a source of therapeutic agents. However, in the
past decade, research into natural products in the
pharmaceutical industry has declined, owing to issues such as
the lack of compatibility of traditional natural-product extract
libraries with high-throughput screening (Koehn and Carter,
2005). Nearly all cultures from ancient times to the present day
have used plants as a source of medicines as a result different
remedies tended to develop in different parts of the world.
Current strategies to overcome the global problem of
antimicrobial resistance include research in finding new and

*Corresponding author: Jaquline Chinna Rani, I.
Department of Plant Biology and Biotechnology, Loyola College,
Chennai, Tamilnadu, India.

innovative antimicrobials from plants (Lino and Deogracious,
2006). The custard-apple, also called bullock's heart or bull's
heart, is the fruit of the tree Annona squamosa. This tree is a
small deciduous or semi-evergreen tree sometimes reaching 10
meters (33 ft.) tall and a native of the tropical New World that
prefers low elevations, and a warm, humid climate. It is
cultivated in many tropical countries, and also occurs as feral
populations in many parts of the world including Southeast
Asia, Taiwan, India, Australia, and Africa.

Annona squamosa is a multipurpose indigenous plant
belonging to the family Annonaceae. It has been used for
centuries as folk remedy in India to treat different disease such
as antidiuretic, antioxidant, anti-inflammatory and neurological
disorders such as sedative hypnotics, ovary complication. It
contain several constituent belonging to category alkaloids,
Glycoside, flavonoids, terpenoids, steroids and fruit pulp
contain important nutrients (Gajalakshmi et al., 2011).
Numerous reports are available on the phytochemical,
antimicrobial,  and therapeutic properties of A. squamosa L.
with respect to roots (Mariod, 2012), leaves (Gupta et al.,
2005), rhizome (Gnanamani and Priya, 2003), bark (Craig
Hopp et al., 1998; Shirwaikar et al., 2004),  seeds (Morita et
al., 1999; Panda and Kar, 2007; Rahman et al., 2005).
Phytochemical analysis carried out on Annona squamosa
revealed the presence of alkaloids, tannins, saponin, steroids,
cardiac glycoside, flavonoid, terpenoids and phenol. The
presence of these phytochemicals support the use of this plant
as antimicrobial agent (Anyanwu and Nwosu, 2014). However,
there has been no report on the phytochemistry and

ISSN: 0975-833X

Available online at http://www.journalcra.com

International Journal of Current Research
Vol. 7, Issue, 04, pp.14247-14250, April, 2015

INTERNATIONAL JOURNAL
OF CURRENT RESEARCH

Article History:
Received 05th January, 2015
Received in revised form
25th February, 2015
Accepted 18th March, 2015
Published online 28th April, 2015

Key words:

Antimicrobial, MIC, Phytochemical,
Zone of inhibition, Annona.

z

RESEARCH ARTICLE

A PRELIMINARY SCREENING OF THE ANTIMICROBIAL ACTIVITY OF THE RIND OF
ANNONA SQUAMOSA L. ON PATHOGENIC BACTERIA

1Megha Singh and *,2JaqulineChinna Rani, I.

1Department of Biotechnology, Women’s Christian College, Chennai, Tamilnadu, India2Department of Plant Biology and Biotechnology, Loyola College, Chennai, Tamilnadu, India
ARTICLE INFO ABSTRACT

Annona squamosa L. is a multipurpose plant in which the fruits, leaves, bark, roots and the cotyledons
are reported to have medicinal properties. Folklore has it that this plant is endowed with numerous
properties namely anti-tumor, anti-diabetic, anti-oxidant, anti-lipidimic, anti-inflammatory and
insecticidal. Numerous reports are available on the phytochemical and antimicrobial and therapeutic
properties on the different parts of this plant using different solvents. In this preliminary report, the
phytochemical properties of the rind of custard apple was studied which confirmed the presence of
tannins, saponins, flavonoids in different concentrations. The antimicrobial activity against different
pathogens showed good activity as seen by the zone of inhibition to the different extracts.

Copyright © 2015 Megha Singh and Jaquline Chinna Rani. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Traditional medicines have been used worldwide since time
immemorial. The term, traditional medicine is interchangeably
used with herbal medicine and natural medicine. Since
antiquity, man has used plants to treat common infectious
diseases and even long before mankind discovered the
existence of microbes; the idea that certain plants had healing
potential was well accepted (Rios and Recio, 2005) A
medicinal plant is any plant which, in one or more of its
organs, contains substances that can be used for therapeutic
purpose or which are precursors for the synthesis of useful
drugs (Doherty et al., 2010). Plants been one of the important
sources of medicines since the beginning of human civilization.
There is a growing demand for plant based medicines, health
products, pharmaceuticals, food supplements, cosmetics.
Natural products and their derivatives have historically been
invaluable as a source of therapeutic agents. However, in the
past decade, research into natural products in the
pharmaceutical industry has declined, owing to issues such as
the lack of compatibility of traditional natural-product extract
libraries with high-throughput screening (Koehn and Carter,
2005). Nearly all cultures from ancient times to the present day
have used plants as a source of medicines as a result different
remedies tended to develop in different parts of the world.
Current strategies to overcome the global problem of
antimicrobial resistance include research in finding new and

*Corresponding author: Jaquline Chinna Rani, I.
Department of Plant Biology and Biotechnology, Loyola College,
Chennai, Tamilnadu, India.

innovative antimicrobials from plants (Lino and Deogracious,
2006). The custard-apple, also called bullock's heart or bull's
heart, is the fruit of the tree Annona squamosa. This tree is a
small deciduous or semi-evergreen tree sometimes reaching 10
meters (33 ft.) tall and a native of the tropical New World that
prefers low elevations, and a warm, humid climate. It is
cultivated in many tropical countries, and also occurs as feral
populations in many parts of the world including Southeast
Asia, Taiwan, India, Australia, and Africa.

Annona squamosa is a multipurpose indigenous plant
belonging to the family Annonaceae. It has been used for
centuries as folk remedy in India to treat different disease such
as antidiuretic, antioxidant, anti-inflammatory and neurological
disorders such as sedative hypnotics, ovary complication. It
contain several constituent belonging to category alkaloids,
Glycoside, flavonoids, terpenoids, steroids and fruit pulp
contain important nutrients (Gajalakshmi et al., 2011).
Numerous reports are available on the phytochemical,
antimicrobial,  and therapeutic properties of A. squamosa L.
with respect to roots (Mariod, 2012), leaves (Gupta et al.,
2005), rhizome (Gnanamani and Priya, 2003), bark (Craig
Hopp et al., 1998; Shirwaikar et al., 2004),  seeds (Morita et
al., 1999; Panda and Kar, 2007; Rahman et al., 2005).
Phytochemical analysis carried out on Annona squamosa
revealed the presence of alkaloids, tannins, saponin, steroids,
cardiac glycoside, flavonoid, terpenoids and phenol. The
presence of these phytochemicals support the use of this plant
as antimicrobial agent (Anyanwu and Nwosu, 2014). However,
there has been no report on the phytochemistry and

ISSN: 0975-833X

Available online at http://www.journalcra.com

International Journal of Current Research
Vol. 7, Issue, 04, pp.14247-14250, April, 2015

INTERNATIONAL JOURNAL
OF CURRENT RESEARCH

Article History:
Received 05th January, 2015
Received in revised form
25th February, 2015
Accepted 18th March, 2015
Published online 28th April, 2015

Key words:

Antimicrobial, MIC, Phytochemical,
Zone of inhibition, Annona.



antimicrobial activity of the rind of custard apple. The present
work was a preliminary screening of this objective.

MATERIALS AND METHODS

Healthy and good looking custard apples were procured from
the local market. They were washed thoroughly to remove any
grime and dust. The rind of the fruit was carefully peeled off.
400 g of the sample were dried at room temperature for one
week. After drying, 350 g were obtained. The sample was then
powdered using mixer and grinder.

Extraction

The powdered sample was subjected to extraction in a soxhlet
apparatus using different solvents namely benzene, chloroform,
acetone, methanol, ethyl acetate and water, each for a period of
48 h.

Phytochemical analysis

The dry powder or aqueous preparations of the powder were
used for testing for tannins, phlobatannins, saponins, phenols,
alkaloids, flavonoids and cardiac glycosides using standard
protocols.

Thin - layer chromatography

TLC was perfomed to detect the different compounds. The
extracts extracted with different solvents were submitted to
thin-layer chromatography (TLC). Plates 250 mm thick were
developed with CHCl3 : CH3OH : H2O (80 : 18 : 2), which
separate components into a wide range of Rf values.

The components were visualized under visible and  UV light
(254 and 366 nm) and sprayed with the following reagents in
order to reveal spots of different groups: modified Dragendorf's
reagent for alkaloids, methanolic potassium hydroxide for
coumarins, aluminium chloride for flavonoids and anisalde-
hyde/sulphuric acid for steroids and terpenes.

Antimicrobial assay

Antimicrobial assay was done using the different solvent
extracts on pathogenic strains of Escherichia coli, Klebsiella
sp., Shigella sp., Staphylococcus aureus and Serratia sp.

Agar diffusion method

Nutrient agar was poured in sterile petri dishes and was
allowed to solidify. 1ml of the test culture was dropped on the
solidified agar and the organism was spread all over the surface
of the agar using a spreader. Wells of approximately 5mm in
diameter were made on the surface of the agar medium using a
sterile cork  borer. The plates were turned upside down and the
wells labeled with a marker. Each well was filled with 0.2ml of
the extract. Streptomycin disc was used as control for the
cultures. The plates were incubated aerobically at 37°C for 24
hours. Sensitivity of the organisms to the extract was recorded
as the diameter of the zone of inhibition.

RESULTS AND DISCUSSION

The phytochemical analysis of the rind confirmed the presence
and the percentage of each compound present in the rind of A.
squamosa as seen in Table 1.

Table 1. Presence and percentage composition of compounds in the rind of A. squamosa

The antimicrobial activity of the extracts using different solvents was studied and the results tabulated as follows.

Table 2. Zones of inhibition (cm) of ethyl acetate extracts of the rind of Annona squamosa
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Table 3. Zones of inhibition (cm) of aqueous extracts of the rind of Annonasquamosa

Table 4. Zones of inhibition (cm) of  methanol extracts of the rind of Annonasquamosa

Table 5. Zones of inhibition (cm) of acetone extracts of the rind of Annonasquamosa

Table 6. Zones of inhibition (cm) of benzene extracts of the rind of Annonasquamosa

Table 7. Zones of inhibition (cm) of chloroform extracts of the rind of Annonasquamosa
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The result of this work showed that the rind extract of
Annona squamosa inhibited the growth of all the bacteria
tested. This suggests that the plant extract is broad spectrum in
activity. Higher antimicrobial activity of the extracts was
observed on E.coli and Klebsiella sp.  The antimicrobial effect
of Annona squamosa is due to the phytochemical constituents
present in it. It is rich in phytonutrient such as flavonoids,
phenolic compound tannins, saponin, terpenoids, cardiac
glycosides and alkaloids. The plant Annona squamosa can be
of immense use in phytomedicine and can be included in health
care system. The phytochemicals obtained from the rind of
Annona squamosa can be used in the treatment of infectious
diseases. Extract from Annona squamosa contain
phytochemicals which offer S an enormous potential for
biocontrol of these pathogens and source of antimicrobial
agents of therapeutic importance.
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