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ABSTRACT 

Back ground: Alterative medication and natural remedies have been used from ancient time 

for the treatment and wellbeing of human. Medicinal plants are considered to be effective and 

for most important for the above purposes. The Mother Nature has provided us with a huge 

count of flora and fauna. Some of the natural medicinal plants are so common that we use 

them in daily life without knowing their medicinal importance. Annona squamosa (Custard 

apple) is the best example of it. The fruit of this plant is commonly known as custard apple 

which is eatable. This article is a sincere effort to put forward the medicinal importance and 

chemical detail about the plant. 

Objectives: The aim of the research work is to assess the phytochemicals and anti-bacterial 

activity of Annona squamosa seed extract against different bacterial strains. 

Method: The in-vitro anti-bacterial activity of seed extract of Annona squamosa has been 

evaluated using disc diffusion method. The ethanolic seed extract of Annona squamosa was 
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evaluated against pathogenic strains of four Gram negative bacteria Escherichia coli, 

Pseudomonas aeruginosa, Klebsiella pneumoniae and Salmonella typhi and two Gram 

positive bacteria Bacillus subtilis and Staphylococcus aureus. 

Results: Ethanolic extract of Annona squamosa was found to be effective against Salmonella 

typhi, Staphylococcus aureus, Klebsiella pneumoniae and Pseudomonas aeruginosa. Least 

effect of ethanolic extract was found on Bacillus subtilis and Escherichia coli. Thus, the 

ethanolic seed extract of Annona squamosa was found to possess more anti-bacterial 

potential. Phytochemical tests showed the presence of alkaloids, carbohydrate, phenol, 

tannins, flavonoids and amino acid in the ethanolic portion of A. squamosa seeds. 

Conclusion: The phytochemicals and anti-bacterial activity screening of the seed of the tree 

A. squamosa shows the presence of various phytochemicals and good inhibition of bacterial 

strains. These findings may open up the possibility of finding of new anti-microbial 

compounds. However, there is need to carry out more pharmacological studies to support the 

use of Annona squamosa as a medicinal plant. 

Key words: Annona squamosa, ethanol, anti-bacterial activity, phytochemicals, alkaloids, 

terpenoids. 

INTRODUCTION 

Ever since ancient times, in search for rescue for their disease, the people looked for drugs in 

nature. The beginnings of the medicinal plants’ use were instinctive, as is the case with 

animals. In view of the fact that at the time there was not sufficient information either 

concerning the reasons for the illnesses or concerning which plant and how it could be 

utilized as a cure, everything was based on experience. In time, the reasons for the usage of 

specific medicinal plants for treatment of certain diseases were being discovered; thus, the 

medicinal plants’ usage gradually abandoned the empiric framework and became founded on 

explicatory facts. Until the advent of iatrochemistry in 16th century, plants had been the 

source of treatment and prophylaxis. Nonetheless, the decreasing efficacy of synthetic drugs 

and the increasing contraindications of their usage make the usage of natural drugs topical 

again. 

For the sake of adequate and successfully applied therapy, knowledge of the precise 

diagnosis of the illness as well as of medicinal plants, i.e. the pharmacological effect of their 

components is essential. Plant drugs and phytopreparations, most commonly with defined 
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active components, verified action and, sometimes, therapeutic efficiency, are applied as 

therapeutic means. In the major European producer and consumer of herbal preparations-

Germany, rational phytotherapy is employed, based on applications of preparations whose 

efficiency depends on the applied dose and identified active components, and their efficiency 

has been corroborated by experimental and clinical tests. Those preparations have been 

manufactured from standardized plant drug extracts, and they adhere to all requirements for 

pharmaceutical quality of drugs. 

Annonaceae is a large family under the division of Magnoliophyta which comprising 

about 130 genera over 2300 species. The most important genera having a large number of 

species are Annona. It is a multipurpose tree with edible fruit and one of the major medicinal 

plants in Annonaceae family. Some important features of the family are: 

 Edible fruits: Custard apple, Sugar apple, Atemoya, Cherimoya, Pawpaw, Soursop 

 Medicine: Vermicide, Abortifacient, Insecticide, Extermination of hair lice 

 Oils: Soap preparation 

Annona squamosa is commonly known as Custard apple or Sugar apple in English, 

Pommier cannelle in French, Sharifa in Hindi, Sitaphal in Telugu and Sitaphalam in Tamil. It 

is distributed in tropical and subtropical trees and shrubs. They range from 10 to 20 ft (3-6 m) 

in height with irregular branches and zigzag twigs. The fragrant flowers are borne single or in 

groups of 2 to 4. The fruit is nearly round, oval or conical which gets separated when the fruit 

is ripe. The ripe fruit contains creamy white, sweet and delicious flesh. The seeds are 

scattered throughout the flesh, blackish brown, hard and shiny and are poisonous if chewed. 

The plant Annona squamosa (Custard apple) scientific classification is shown in the Table 1. 

Table 1: Scientific classification of Annona squamosa 

Kingdom Plantae 

Division Magnoliophyta 

Class Magnoliopsida 

Order Magnoliales 

Family Annonaceae 

Genus Annona 
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Species A. squamosa 

Bionominal Name Annona squamosa 

 

Habitat 

Annona squamosa Linn, belonging to the family of Annonaceae is commonly cultivated 

throughout India, Thailand and originates from the West Indies and South America. It is 

mainly grown in the gardens for its fruits and ornamental value. It was grown Indonesia in 

the early 17th century and has been widely adopted in Southern China, tropical Africa, Egypt 

and lowlands of Palestine and also it is one of the most important fruits in the interior of 

Brazil. 

 

Figure 1: Annona squamosa plant 

 

Figure 2: Annona squamosa fruit 
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Figure 3: Annona squamosa seeds 

The aim of present research is to assess the anti-bacterial activity of ethanolic extract 

of seeds of Annona squamosa Linn against some bacterial strains (in vitro study) followed by 

the standard protocols. 

MATERIALS AND METHODS 

Collection & extraction of plant material 

The fully matured fresh seeds of the fruit Annona squamosa were collected from local area of 

the Warangal, Telangana, India. The seeds were washed thoroughly with tap water followed 

with sterilized distilled water and shade dried for few days and then powered with the help of 

blender. The dried powder of Annona squamosa was extracted with ethanol. 100 ml of 

solvent is mixed with 10g of powder and kept in mechanical shaker for 48h at room 

temperature. Extract was then filtered by using Whatman filter paper No. 1 and concentrated 

in rotary evaporator and dried. Then the extract was stored in the refrigerator at 4 0C for 

future use. 

Test microorganisms 

The test organisms used were pure culture of Staphylococcus aureus, Bacillus subtilis, 

Escherichia coli, Klebsiella pneumoniae, Salmonella typhi and Pseudomonas aeruginosa, 

which were collected from the Microbiology and Bio-technology laboratory, Talla 

Padmavathi College of Pharmacy, Warangal, Telangana, India. 
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Anti-bacterial disc preparation 

Anti-bacterial activity of the ethanolic extract of the seed was assayed using the paper disc 

diffusion method. Discs of about 6mm diameter were made from Whatman filter paper no. 1 

using a paper puncher. Batches of 100 discs were transferred into Bijou bottles and sterilized 

in the oven at 121 0C for 15 minutes. The concentrated seeds extract wsa redissolved in 5% 

dimethyl sulfoxide (DMSO) and sterile discs were impregnated with 30 micro L of 30mg/ml 

of extract. The discs were carefully and firmly placed on the Mueller Hinton Agar (MHA) 

plates lawned previously with the test organism. 

Preparation of inoculum 

The inocula were prepared from the stock cultures, which were maintained on nutrient agar 

slant at 4 0C and sub-cultured into nutrient broth using a sterilized wire loop. The density of 

suspension inoculated onto the media for susceptibility test was determined by comparison 

with 0.5 McFarland standard of Barium sulphate solution. 

Preliminary phytochemical screening 

The different chemical tests were performed for establishing profile of the seed extract for its 

chemical composition; the following chemical tests for various phytoconstituents in the 

ethanol extract was carried out as described below. 

(A)      Test for alkaloids: 

i) Dragendorff’s test: In a test tube containing 1ml of extract, add few drops of 

dragendorff’s reagent. Appearance of orange colour indicates the presence of 

alkaloids. 

ii) Wagner's test: To the extract, add 2 ml of wagner's reagent. Formation of a 

reddish brown precipitate indicates the presence of alkaloids. 

 iii) Mayer's test: To the extract, add 2 ml of mayer's reagent, a dull white 

precipitate revealed the presence of alkaloids. 

iv) Hager's test: To the extract, add 2 ml of hager's reagent; the formation of 

yellow precipitate indicates the presence of alkaloids. 
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(B) Test for amino acids: 

i) Ninhydrin test: Two drops of ninhydrin solution were added to the extract; 

formation of characteristic purple colour indicates the presence of amino 

acids. 

(C) Test for anthocyanins: 

i) To the extract, add 10% sodium hydroxide. Formation of blue colour shows 

the presence of anthocyanins. 

ii) To the extract, add conc. sulphuric acid. Formation of yellowish orange 

colour confirms the presence of anthocyanins. 

(D) Test for carbohydrates: 

i) Molisch's test: To the extract, add 1 ml of alpha-naphthol solution, and 

concentrated sulphuric acid through the sides of test tube. Purple or reddish 

violet colour at the junction of the two liquids revealed the presence of 

carbohydrates. 

ii) Fehling's test: To the extract, add equal quantities of fehling's solution A 

and B on heating, formation of a brick red precipitate indicates the presence of 

carbohydrates. 

iii) Benedict's test: To 5 ml of benedict's reagent, add the extract and boiled for 

two minutes and cool. Formation of red precipitate showed the presence of 

carbohydrates. 

(E) Test for coumarins: 

i) To 1 ml of extract, add 1 ml of 10% sodium hydroxide. The presence of 

coumarins is indicated by the formation of yellow colour. 

(F)  Test for fixed oils and fats:  

i) Spot test: A small quantity of extract is press between two filter papers. Oil 

stains on the paper indicates the presence of fixed oils and fats. 
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(G) Test for flavanones: 

i) To the extract, add 10% sodium hydroxide and the colour changes from 

yellow to orange, which indicates the presence of flavanones. 

ii) To the extract, add conc. sulphuric acid and the colour changes from 

orange to crimson red, which indicates the presence of flavanones. 

(H) Test for flavones: 

i) Shinoda test: To the extract, add a few magnesium turnings and 2 drops of 

concentrated hydrochloric acid, formation of red colour showed the presence 

of flavones. 

ii) To the extract, add 10% sodium hydroxide or ammonia; formation of dark 

yellow colour indicates the presence of flavones. 

(I) Test for glycosides: For detection of glycosides about 50mg of extract is hydrolyse 

with concentrated HCl for 2hrs on a water bath and filter. The hydrolyzed is subject to 

following tests 

i) Borntrager’s test: To 2ml of hydrolysate, add 3 ml of chloroform and 

shake well. To the separated chloroform layer, add 1ml of 10% ammonia 

solution and observe for colour. Formation of pink colour indicates the 

presence of anthraquinone glycosides. 

ii) Keller killiani test: About 50mg of the extract is dissolve in 2 ml of glacial 

acetic acid and add 2drops of 5% ferric chloride solution and mix, to this add 1 

ml of H2SO4, reddish brown colour appears at the junction of two liquid layers 

and the upper layer appears bluish green colour indicating the presence of 

steroidal glycosides. 

(J)  Test for phenols: 

i) Ferric chloride test: To the extract, add few drops of 10 % aqueous ferric 

chloride. Appearance of blue/green colour indicates the presence of phenols. 
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 (K)  Test for proteins: 

i) Biuret test: To the extract, add 1 ml of 40% sodium hydroxide solution and 

two drops of one percent copper sulphate solution. Formation of violet colour 

indicates the presence of proteins. 

ii) Xanthoprotein test: To the extract, add 1 ml of concentrated nitric acid. A 

white precipitate will form; it is then boil and cool. Then add 20% sodium 

hydroxide or ammonia. Orange colour indicates the presence of aromatic 

amino acids. 

iii) Tannic Acid test: To the extract, add 10% tannic acid. Formation of white 

precipitate indicates the presence of proteins. 

(L) Test for quinones:  

i) To 1 ml of the extract add 1 ml of concentrated sulphuric acid. Formation of 

red colour shows the presence of quinones. 

(M) Test for saponins: 

i) To 1 ml of the extract, add 5 ml of water and then shake vigorously. 

Copious lather formation indicates the presence of saponins. 

(N) Test for steroids: 

i) Liebermann burchard Test: To 1ml of extract, add 1ml of glacial acetic acid 

and 1ml of acetic anhydride and two drops of concentrated sulphuric acid. The 

solution become red, then blue and finally bluish green indicates the presence of 

steroids. 

 (O) Test for tannins: 

i) To few mg of extract, add ferric chloride, formation of a dark blue or 

greenish black colour showed the presence of tannins. 

ii) The extract was mix with basic lead acetate solution; formation of white 

precipitate indicated the presence of tannins. 
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(P) Test for terpenoids: 

 i) Salkowski test: To 1 ml of extract, add tin (one bit) and thionyl chloride. 

Formation of pink colour indicates the presence of terpenoids. 

 ii) Hirshonn reaction: The extract is heat with trichloroacetic acid; formation 

of red to purple colour indicates the presence of terpenoids. 

(Q) Test for volatile oils: 

i) To the extract, add alc. solution of sudan III reagent. Formation of red colour 

indicates the presence of volatile oils. 

ii) Alkaline test: To the extract, add a drop of tincture alkaline. Formation of 

red colour indicates the presence of volatile oils. 

 

Assessment of in vitro anti-bacterial potential 

Disc agar diffusion technique was employed for anti-bacterial activity. Paper discs were 

impregnated with 30micro L of a solution of 30 mg/ml and the standard anti-biotic 

Gentamicin was used as a control for comparison. Filter paper discs dipped into sterile 

distilled water, solvents blank and the standard antibiotic were used as control. The plates 

were then incubated at 37 0C for 24h. Anti-bacterial activity was determined by measurement 

of zone of inhibition around each paper disc. Inhibition zones were calculated as the 

difference between the disc diameter (6 mm) and the diameters of zone of inhibition. 

RESULTS AND DISCUSSION 

The seeds of Annona squamosa were assessed for preliminary phytochemical screening and 

anti-bacterial activity of ethanolic extract, and the results were illustrated in the following 

Tables. 

Our observation revealed that, in the preliminary phytochemical screening was found 

that the ethanolic seed extract of Annona squamosa contain alkaloids, glycosides, 

carbohydrates, proteins, saponins, phenols, tannins and flavonoids etc. The preliminary 

phytochemical screening results were illustrated in Table 2. 
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Table 2: Preliminary phytochemical screening of Annona squamosa seeds 

Constituents Ethanolic extract 

Alkaloids + 

Amino acids + 

Anthocyanins - 

Carbohydrates  + 

Coumarins - 

Fixed oils and fats - 

Flavonones + 

Flavones + 

Glycosides + 

Phenols + 

Proteins + 

Quinones - 

Saponins + 

Steroids - 

Tannins + 

Terpenoids + 

Volatile oils - 

                                    (+) Present, (-) Absent 

The anti-bacterial activity results were summarised in Table 3 (Anti-bacterial activity 

described in terms of Zone of Inhibition in mm). 
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Table 3: Anti-bacterial activity of Annona squamosa seeds by disc diffusion method 

 Anti-bacterial activity in terms of Zone of Inhibition 

in mm  

Test organism Gentamicin (30mg/ml) Ethanolic extract (30mg/ml) 

Escherichia coli 13 10 

Pseudomonas aeruginosa 10 12 

Klebsiella pneumoniae 12 14 

Salmonella typhi 10 12 

Bacillus subtilis 12 10 

Staphylococcus aureus 12 13 

 

A number of medicinal plants described in Ayurveda still need to testify according to 

the modern parameters to ensure their activity and efficacy. Drugs used in Ayurveda are 

mostly prepared by extraction with water, as in ancient time people do not usually had the 

access to more lipophilic solvents. This is of concern, as mostly healers do not extract all the 

active compound(s) that are present in the plant and consequently the prepared drug might 

not contain all the pharmacologically active. 

The results of the anti-bacterial assay of ethanolic seed extract of Annona squamosa 

indicated that the plant exhibited anti-bacterial activity against the tested microorganisms at 

concentrations of 30mg/ml. The potential sensitivity of the ethanolic extract was obtained 

against all the microorganisms tested and the zone of inhibition was recorded and presented 

in the table shown above (Table 3). 

Salmonella typhi and Staphylococcus aureus and Klebsiella pneumoniae were found 

to be most sensitive to ethanolic extract of Annona squamosa seeds followed by 

Pseudomonas aeruginosa. E. coli and Bacillus subtilis were least affected by the treatment of 

ethanolic seed extract of Annona squamosa. These findings show that the ethanolic seed 

extract of Annona squamosa was more potent anti-bacterial agent. 

To the best of our knowledge, the present study is a pioneer study demonstrating the 

effect of Annona squamosa extract on periodontal pathogens. The anti-bacterial potency of 

plants is believed to be due to tannins, saponins, phenolic compounds, essential oils and 

flavonoids. These compounds are known to be biologically active and therefore aid the anti-
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microbial activities of the plants. These secondary metabolites exert anti-microbial activity 

through different mechanisms. 

Ethnomedicine have enormous therapeutic potential as they can serve the purpose 

with lesser side effects that are often associated with synthetic anti-microbials. Recycling of 

fruit waste is one of the most important ways of utilizing it in a number of novel products 

which essentially required for human, animal and plant nutrition as well as in the 

pharmaceutical industry. The results of the present study give substantial evidence that the 

extracts are active against periodontal pathogens. In future, in vivo clinical studies should be 

conducted to confirm in vitro results and for the assessment of safety and efficacy by 

incorporating these plant extracts into various diseases. 

CONCLUSION 

In conclusion, the seed extract have great potential as anti-bacterial compounds against 

microorganisms and that they can be used in the treatment of infectious diseases caused by 

microorganisms. This study suggests that the ethanol extract isolated from the seed of 

Annona squamosa is a promising candidate to be exploited further to develop as 

pharmacologically active agents. Further investigation with purified fractions is required to 

predict the exact mechanism of action. 

The present results showed that ethanolic seed extract of Annona squamosa had anti-

bacterial activity and can be used as a source for developing broad spectrum anti-microbials. 

This could validate its use in traditional herbal medicine to treat a variety of caused by 

bacteria. Presence of phytochemicals indicates possible preventive and curative properties of 

Annona squamosa seeds. The present study highlights the possible use of Annona squamosa 

seeds extract as a source of as anti-bacterial agents that can be used to prevent enteric 

diseases. 

There is a need for further evaluation of different fractions of various extracts of 

Annona squamosa seed as a potential remedy for the treatment of various diseases. This 

knowledge about the medicinal plants usage can also be extended to other fields like field of 

pharmacology. This study is among the early research in order to justify potential 

pharmacological properties of Annona squamosa seeds for its anti-bacterial activity. It is 

hoped that the finding of this research would be beneficial and contribute to the development 

of better medicines from phytochemicals. 
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