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A B S T R A C T: 

It is commonly known that plants are both fragrant and medicinal. The extracts made from different plant components have therapeutic qualities and are included 

to many pharmaceutical formulations as colouring, preservatives, sweeteners, and other ingredients. Many secondary metabolites are found in plants, which are 

thought to be the main source of chemicals with medicinal effects. Plants have been effectively used to create cosmetics and toiletry products in addition to 

therapeutic formulations. The adverse effects of herbal medications are less severe. Regular use of synthetic drugs can result in addiction, while plant-based 

medications do not have the same side effects and are generally safer than synthetic ones. Additionally, plants are exploited  as a source for the commercial 

production of synthetic chemicals in pharmaceutical businesses. 
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INTRODUCTION 

Here introduces the paper, and put a nomenclature if necessary, in a box with the same font size as the rest of the paper. The paragraphs continue from 

here and are only separated by headings, subheadings, images and formulae. The section headings are arranged by numbers, bold and 9.5 pt. Here 

follows further instructions for authors   

Plants are known for their fragrance and medicinal properties.  Extracts from different plant parts have therapeutic qualities and are utilised in many 

pharmaceutical formulations as an ingredient, colouring agent, preservative, and sweetener.  Plants contain a large number of secondary metabolites 

and are thought to be the main source of chemicals with medicinal effects.  In addition to therapeutic compositions, plants have been effectively used to 

create toiletry and cosmetic treatments.  Herbal medications have less adverse effects.  Addiction may result from frequent use of synthetic drugs, 

however plant-based medications do not have the same side effects and are often safer than synthetic ones.  Additionally, plants are exploited 

commercially by pharmaceutical companies as a source for the creation of synthetic chemicals. 

One of the historically significant plants used to treat a variety of illnesses is Annona reticulata Linn., sometimes known as Bullock's heart.  It is a 

member of the Annonacin family.  Ramphal, Bullock's heart, and custard apple are synonyms for the plant.  The Annona genus (Annonaceae) has over 

119 species, the majority of which are trees and shrubs.  The plant extract has long been used to treat pediculosis and diarrhoea. 

Figure 1: Annona reticulata Linn (Ramphal) 

 

Taxonomy of Annona reticulata Linn. (Bullock's heart). 

 Scientific classification: Kingdom: Plantae Order: Magnoliids  

 Family: Annonaceae Genus: Annona Species: Annona reticulata 

 Synonyms: Annona excelsa Kunt. Annona laevis Kunth. Annona longifolia Moc. Annona longifolia Sesse. Annona riparia kunth 

 Botanical, common and vernicular names: Botanical name: Annona reticulata Linn. 

 Common name: Netted Custard apple 

 English: Bullock's heart, Corazon 

 Portuguese: Frutoda- Condessa 

http://www.ijrpr.com/
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 Indonesian: Buah nona India: Ramphal 

 Local names: Tamil: Ramachita  

 Telegu: Ramasitapalam  

 Malayalan: Manilanilam  

 Kannada: Ramaphala 

Helminthiasis: A Global Challenge 

Helminthiasis significantly affects populations in rural and underprivileged areas. Major types include: 

 Soil-transmitted helminthiasis (roundworm, whipworm, hookworm)

 Schistosomiasis

 Lymphatic filariasis

Symptoms range from mild gastrointestinal upset to severe malnutrition and cognitive impairment in children. Conventional therapy faces resistance 

challenges due to prolonged drug exposure. 

Plants as Sources of Anthelmintics 

Plants produce secondary metabolites like alkaloids, flavonoids, tannins, terpenoids, and glycosides, which can interrupt parasite metabolism, 

neuromuscular coordination, and reproduction. Several plants such as Artemisia annua and Carica papaya have been explored for anthelmintic 

properties. 

Annona reticulata Linn.: Botanical Profile 

 Family: Annonaceae

 Habitat: Tropical regions of Asia, Africa, and South America.

 Description: Small deciduous tree; leaves are oblong-lanceolate, alternate, and simple.

 Ethnomedical Uses: Treatment of worm infestations, diarrhea, fever, dysentery, ulcers, and cancer.

Phytochemical Constituents 

Important bioactives include:
 Acetogenins (e.g., squamocin, bullatacin)

 Alkaloids (e.g., liriodenine, anonaine)

 Flavonoids (e.g., quercetin derivatives)

 Triterpenoids (e.g., β-sitosterol)

 Tannins and saponins

These constituents exhibit mechanisms such as membrane disruption, mitochondrial toxicity. 

Aim- To evaluate the anthelmintic activity of Annona reticulata leaf extracts using in vitro models and correlate the activity with its phytochemical 

profile. 

Objectives-

Extraction refers as to process for the isolation of the active ingredients from drug materials. This may be by physical means or by dissolving in a 

suitable medium menstruum or solvents and obtained the therapeutically desirable portion and eliminate the inert material from crude drugs.

Method of Extraction- 

Infusion: The plant components to be utilised are infused for 15 minutes in hot water before being filtered through filter paper.  Both maceration and 

infusion include steeping in either cold or boiling water.  In contrast, the sample is cooked in a certain volume of water for a predetermined amount of 

time for decoction, while the maceration period for infusion is shorter. 

Decoction: It is a suitable technique for removing substances that are heat-insensitive and soluble in water.  The active ingredients in medicinal plants 

are extracted using a water-based process called a decoction.  In this process, the plant material is boiled with water to make the liquid preparation.  

Decoction is the preferred technique when working with plants that contain water-soluble chemicals, barks and roots, or stiff, fibrous plants.  The plant 

material is usually powdered or broken up into tiny pieces.  Several methods for making decoctions have been documented.  Ayurvedic extracts are 

frequently made using this technique. 

During the extraction process, the volume is boiled to a quarter of its initial volume once the initial crude drug-to-water ratio is set.  Ayurvedic extracts 

are frequently made using this technique.  During the extraction process, the volume is boiled to a quarter of its initial volume once the initial crude 

drug-to-water ratio is set. 

Percolation: When making tinctures and fluid extracts, this is the most used technique for removing the active ingredients.  A percolator,  which is a 

thin, cone-shaped vessel that is open at both ends, is typically used.  After moistening the solid ingredients with an appropriate amount of the solvent 

and letting them stand in a tightly sealed container for about four hours, the mass is packed and the top of the percolator i s sealed.  To form a shallow 

layer above the bulk, more solvent is added, and the mixture is macerated in the closed percolator for 24 hours.  After that, the percolator's outlet is 
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opened, letting the liquid inside slowly flow out.  Until the percolate equals roughly three-quarters of the required volume of the finished product, more 

solvent is added as needed.  The liquid is then added to the percolate after the extract has been strained.  Filtration or standing followed by decanting is 

used to clarify the mixed liquid after adding enough solvent to create the proper volume.  Until a drop of solvent from the percolator evaporates without 

leaving a residue, the process is repeated. 

Table 1: Physical nature of drug 

 

 

 

 

SOXHLET EXTRACTION: 

It is the most effective technique for continuously extracting a solid using a heated solvent and is named after the German a gricultural scientist "Franz 

Ritter von Soxhlet."  Either a continuous heat extraction or a continuous solid/liquid extraction is used.  A Soxhlet extractor is the name of the glass 

apparatus.  It features a condenser on top, a syphon tube, an extraction chamber, and a spherical bottom flask.  A thimble is  a permeable pouch made of 

strong filter paper or a clean cloth that is tightly filled with a dried, ground, and finely powdered plant material. 

 

The thimble is then put in the extraction chamber after the extraction solvent has been poured into the bottom flask.  Following its heating from the 

bottom flask, the solvent evaporates and descends to the extraction chamber, where it condenses and, upon contact, extracts the drug.  This causes the 

solvent and the plant material to return to the flask when the volume of solvent in the extraction chamber reaches the top of the syphonThe process is 

repeated until all of the drug has been extracted, at which point a solvent that has been poured out of the extraction chamber leaves no residue.  This 

method works effectively for both plant materials that include insoluble pollutants and plant materials that are partially soluble in the chosen solvent.  It 

is not suitable for thermolabile plant materials, though. 

Soxhlet Extractor consists of the following apparatus. 

 Soxhlet Extractor

 Mantle Heater (Electric)

 Water Condenser

 Flash Evaporator

Experiment

 Collection and Preparation of Plant Material: 

 Collect fresh Annona reticulata leaves. 

 Wash thoroughly with water to remove dirt and debris. 

 Shade-dry the leaves at room temperature for 7–10 days. 

 Pulverize the dried leaves into a coarse powder using a grinder or mortar and pestle. 

 Weighing: Accurately weigh about 50–100 grams of the powdered leaf material. 

 Selection of Solvent: Choose a suitable solvent (commonly used ones include ethanol, methanol, or aqueous solvents) based on the target 

phytoconstituents. 

 Packing the Soxhlet Thimble:  

 Place the powdered leaf material into a Whatman thimble or filter paper cartridge. 

 Insert the thimble into the Soxhlet extractor. 

 Assembly of Apparatus: 

 Connect the Soxhlet extractor with a round-bottom flask containing the selected solvent (250–500 mL). 

 Attach a reflux condenser on top. 

 Ensure all joints are properly sealed. 

 Extraction: 

 Heat the solvent to reflux using a heating mantle or water bath. 

 The solvent vapor rises, condenses in the condenser, and drips into the thimble. 

 Once the siphon tube fills, the solvent extracts the phytochemicals from the leaves and drains back into the flask. 

 Continue this process for 6–8 hours or until the solvent in the siphon tube runs clear Concentration of Extract: After extraction, remove the 

solvent from the extract by evaporation using a rotary evaporator or water bath under reduced pressure. 

 Drying: Dry the concentrated extract completely to obtain a solid or semi-solid crude extract. 

Sr No Physical Nature of the Drug Extraction Procedure 

1 Hard and woody Through percolation 

2 Soft drugs Through maceration 

3 Unorganized drug By maceration rather than percolation because it has the 

potential to clog the percolator 
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 Storage: Store the dried extract in an airtight container at 4°C until further use in anthelmintic assays. 

Figure 2: Soxlet Extraction Process 

Supercritical fluid extraction 

Instead than using conventional solvent extraction methods, people are now concentrating on green technologies to create innovative extraction 

processes that use non-hazardous solvents or renewable natural resources while maintaining high-quality and safe extracts. 

 It is better to use a new extraction method that uses less energy than the old one.  In order to increase throughput and decrease the consumption of 

organic solvents in the traditional solvent extraction process, the SFE technique is therefore brought to the extraction industry. 

Figure 3: Pressure versus Temperature profile for Supercritical fluids 

 

In this type of extraction, a solvent is used to remove a component from a matrix.  Supercritical fluid is the solvent in this instance, though.  Although it 

can also be used for liquid extraction, supercritical fluid extraction, or SCF, is frequently utilised for solid extraction.  Samples are prepared in 

analytical labs using this type of extraction.  Larger-scale applications include decaffeination, which is the removal of unwanted particles from the 

product stream (oil). 

 

Supercritical Fluid: These fluids are non-compressible and have a high density.  Fig. displays the fluid's pressure against temperature graph. 

Supercritical fluids have temperatures and pressures higher than the critical point.  These fluids exhibit a broad range of densities and considerable 

thermal motion.  Density-related characteristics can therefore be managed. Water is a supercritical fluid used in power generation, while carbon dioxide 

is a major solvent in the decaffeination process. 

 

Principle - An electric field and a magnetic field, sometimes referred to as a microwave, oscillate perpendicularly to produce electromagnetic waves.  

These waves carry data or act as vectors of energy.  Electromagnetic waves are absorbed by the substance and transformed into  thermal energy.  

Microwave power is this.  Microwave radiation has a frequency range of 300 MHz to 300 GHz.  These radiation waves are not ionisable.  Ionic 

conduction and dipole rotation are the two methods used to transform electromagnetic energy into calorific energy, or heat. 

Figure 4: Diagram of pilot scale microwave-aided extraction system configurations 
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Process of Microwave Extraction:  

The flowchart below depicts the processes involved in the Microwave Extraction process. 

 

Figure 5:  Process of Microwave Extraction 

Ultrasound-assisted extraction (UAE) or sonication extraction 

Principle - Ultrasound with frequencies between 20 kHz to 2000 kHz is used in this treatment, which increases cell permeability and creates 

cavitations.  This process is limited because of its high cost, even if it is useful in the field of nanotechnology and effective in many situations, such as 

the extraction of antioxidants and anthocyanins.  The mechanical effect of ultrasonic-induced acoustic cavitation enhances cell wall permeability and 

solvent-sample surface contact. Compound release and increased mass transport of the solvents into the plant cells are made possible by the disruption 

of the plant cell wall and the alteration of the physical and chemical properties of the materials treated with ultrasound.  The method is simple, 

inexpensive, and can be applied to both small- and large-scale phytochemical extraction. 

 

Figure 6:  Ultrasound-assisted extraction mechanism for edible oil 

 

Digestion: Digestion is a specialised extraction method that entails gently heating plant material as it is soaked in an appropriate solvent.  Digestion, as 

opposed to boiling, is done at a regulated temperature, usually between 40°C and 60°C, which speeds up extraction without destroying heat-sensitive 

phytochemicals. 

 

Principle - The release of active ingredients into the solvent is accelerated by the mild heat because it boosts solvent penetration into plant tissues and 

makes bioactive chemicals more soluble. 

 

Applications 

For thermolabile compounds—compounds that break down at high temperatures but stay stable at moderate heat—digestion is especially helpful. 

 It is frequently employed for alkaloids, flavonoids, and certain glycosides that need greater extraction efficiency than cold maceration offers yet are 

sensitive to boiling. This technique is frequently used in the manufacture of herbal medicines, pharmaceutical research, and the isolation of natural 

products. 

 

Thin layer Chromatography (TLC): One of the most basic chromatographic methods for component separation and identification is thin layer 

chromatography (TLC).  Additionally, this is utilised to track the development of chemical reactions at each stage.  In a very short amount of time, we 

can also verify the purity of synthesised substances.  A thin coating of an inert substance, such as magnesium oxide (MgO), silica gel (SiO2), alumina 

(Al,O), etc., is evenly deposited to a glass plate by hand or by machine, and then the mixture solution is applied.  The components of the mixture 

separate as spots at various locations on the plate following plate development with an appropriate mobile phase.  

 

Similar to paper chromatography, thin layer chromatography uses a thin layer of stationary material in place of paper.  Using a layer of stationary 

material instead of paper has the benefit of allowing us to utilise highly corrosive solvents, including sulphuric and hydrochloric acid, as the mobile 

phase without damaging the stationary phase.  High molecular weight biological substances can be effectively separated and identified using these 

solvents.  A wide range of substances, including natural extracts, sugars, amino acids, dyes, biological fluids, food colouring, etc., can be studied with 

this method.  Thin layer chromatography is also used to separate inorganic cations and anions. 
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Principle: Adsorption is the principle used in TLC.  On a chromatographic plate, a thin coating of adsorbent has one or more chemicals marked on it.  

Capillary action causes the solvent in the mobile phase to pass through.  The compound with greater affinity for stationary phase moves slower  rate and 

compounds with lesser affinity moves fast.  Identification of components is done by calculating the Rf value for each compoundx 

Figure 7:  TLC Chamber 

PRACTICAL REQUIREMENT’S:  

Stationary phase – 

A variety of adsorbents are available for use as the stationary phase.  The makeup of some stationary phases and the proportions in which they must be 

combined with water or other solvents to create a slurry in order to prepare thin-layer chromatographic platesGlass plate – 

It is possible to utilise glass plates with particular measurements, such as 20 cm x 20 cm (full plate), 20 x 10 cm (half plate), or 20 cm x 5 cm (quarter 

plate). Since the commercially available TLC spreader has a width of 20 cm, these measurements are used.  

 Applications for microscopic slides include tracking the development of a chemical process.  Five minutes is a substantially shorter development time. 

4. Glass plates of different sizes can also be used when the TLC plates are manufactured without a TLC spreader.   In general , good glass plates should 

be able to withstand the temperatures required for drying. TLC plate preparation and activation  The previously stated ratio is used to create the slurry, 

which is a mixture of stationary phase and water.  Any of the following methods can be used to prepare the TLC plates after the slurry has been 

prepared: pouring, dipping, spraying, and spreading.Pouring technique: 

 

The glass plate is kept on a flat surface once the slurry has been made and poured upon it.  The glass plate's surface is evenly covered with the slurry.  

The plates are used for spotting after they have set and been dried in an oven.  The inability to guarantee thickness homogeneity is a drawback. 

Figure 8: Pouring Technique 

Dipping technique: 

Two plates—either regular-sized plates or tiny slides—are dipped in the slurry, removed, and then allowed to dry.  The drawback is that even when  

making fewer plates, a greater amount of slurry is needed. 

 

Figure 9:  Dipping Technique 

Spraying technique: 

 It's like spraying a cloth with a scent.  A sprayer is used to apply the adsorbent or slurry suspension to a glass plate.  The inability to maintain 

consistent layer thickness across the plate is a drawback. 
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Fig. 10: Spraying Technique 

 Spreading: 

• Is the most effective method when using a TLC spreader.  Glass plates that are 20 cm by 20 cm by 10 cm by 5 cm are taken.  The 

TLC spreader's reservoir is filled with the prepared slurry.  A knob on the spreader is used to change the thickness.  

• For analytical purposes, a normal thickness of 0.25 cm is utilised, and for preparative purposes, a thickness of 2 mm.  The 

spreader is then rolled on the plate just once.  The plates are let to set, or air dry.  Cracks are prevented by doing this.  

• To activate the plates, place them in an oven set between 100°C and 120°C for an hour. 

Fig. 11: Spreading Technique 

 Activation of TLC plates: 

 TLC plate activation simply involves heating an adsorbent to a high temperature in order to remove water, moisture, and other  adsorbed 

materials from its surface while maintaining adsorbent activity.  The activated plates are usable whenever needed and can be kept in a 

desiccator or an oven with a thermostat. 

Mobile phase: 

 The samples are carried by the growing liquid as it ascends the stationary phase.  The nature of the material to be separated—whether polar 

or non-polar—determines this. 

 The type of stationary phase that was employed. 

 Chromatography mode. 

 A highly pure solvent should be utilised.. 

 Solvents used -petroleum ether, Benzene carbon tetrachloride chloroform. 

Fig. 12:  Mobile Phase (Solvent) 

 Spotting: 

 Utilising a capillary tube or micropipette, 2–5 (---) of a 1% solution of the sample or standard is spotted.  In a developing chamber, the 

spotting area should not be submerged in mobile phase, and the spots should be maintained at least 2 cm above the plate's base. 
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 The narrow-band is where the sample is applied.The width of the band must be as narrow as possible. 

 

Fig.13: Spot the TLC Plate 

 

Developing chamber: 

 It is used for the purpose of "TLC plate run in mobile phase. 

 After the mobile phase is poured into the chamber it is kept closed with lid. 

 This is done to equilibrate the atmosphere of empty space in chamber with the mobile solvent 

 This is also known as saturation of TLC chamber. 

 Edge effect occurs when the solvent front in the middle of TLC plate moves faster than that of edge edge of plate. 

 

Fig. 13(A): TLC Chamber 

Development of TLC plate: Different development techniques are used for efficient separations. They are – One dimensional development (ascending 

or descending technique). And Two-dimensional development. 

Fig.14: Development of TLC plate 

 One dimensional development (vertical): 

 The solvent flows against gravity, just like the usual form.  The spots are stored at the bottom of the paper and in a compartment with a 

solvent for the mobile phase at the bottom.  

 b) Two-dimensional technique: This method is comparable to TLC in two dimensions.  In order to segregate more compounds or complex 

combinations into distinct areas, the paper is first produced in one direction and then in a second direction.  In the second direction, 

development might be carried out using a different solvent system or the same solvent. 

 7) Detecting agent: The spots ought to be seen following the chromatogram's development.  Coloured specks can be easily detected.  

However, any of the following methods can be applied to find colourless areas.Non-specific method: Where the number of spots can be 

detected but not exact nature of compound. 

HOW TO RUN THIN LAYER CHROMATOGRAPHY:  

 Step: Prepare the developing container: 

 Take a beaker with a watch glass on the top. 

 Required quantity of solvents are taken into the beaker. 

 Cover the beaker with watch glass and mix the solvents. 

 Keep them aside until the plate is prepared. 
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 Step: Prepare the TLC plate: 

 Take a TLC plate and cut it to required length and width. 

 Now Mark a line about 1 cm from the bottom. 

 On the line place two dots at equal space 

Fig. 15: Prepare the TLC plate 

 Step: Spot the TLC plate: 

 Take the capillary tube and by the help of heat make it into two, so that the end of the capillary tube will be thin. 

 It helps to place a small amount of sample. 

 Take the required solutions and spot them at the marked points 

Fig. 16: Spot the TLC plate 

 Step: Develop the plate: 

 Put the TLC plate carefully into the beaker. 

 The solution should not touch the marked line. 

 Close the beaker with watch glass. 

 Do not allow the solvent to run off the top of the plate. 

Fig.17: Develop the plat 

 Step: Visualize the spots: 

 Take off the TLC plate from the beaker carefully. 

 Mark the solvent front level. 

 Let it dry. 

 Spray solution. 

 Observe the spot and round it with pencil carefully. 

 

Fig.18: Visualize the spots 
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QUANTITATIVE ANALYSIS: 

Direct technique - Densitometer is an instrument which measures quantitatively the density of the spots. When the optical density of the spots for the 

standard and test solution is determined, the quantity of the substance can be calculated. 

Indirect technique - In this technique, the spots are cut into portions and eluted with solvents. This solution can be analysed by any conventional 

techniques of analysis like spectrophotometry, electrochemical methods etc 

 

QUALITATIVE ANAYSIS: 

Rf Value: In qualitative analysis, the Rf value, or retardation factor, is computed to detect the spots.  The solute's travel distance divided by the solvent 

front's travel distance is known as the Rf value. 

The range of the Rf value is 0 to 1.  However, values between 0.3 and 0.8 are excellent.  Every component in a certain combination of stationary and 

mobile phases has a consistent Rf value.  A compound is recognised when its Rf value matches that of the reference compound 

ANTHELMINTIC ACTIVITY:  

  

Anthelmintic activity refers to the ability of a substance (natural or synthetic) to kill or expel parasitic worms (helminths) from the body, especially the 

gastrointestinal tract, without causing significant harm to the host. These substances act by interfering with the parasite’s metabolic processes, 

neuromuscular functions, or structural integrity, leading to paralysis or death of the worms. Anthelmintic agents are broadly categorized based on the 

type of worms they act against: 

 Nematodes (roundworms) 

 Cestodes (tapeworms) 

 Trematodes (flukes)

Infections with helminthes parasites are a worldwide issue that have major social and economic effects in third-world nations.  Both animals and a 

significant portion of the human population are impacted by the sickness. Annona reticulata L. (Annonaceae) is commonly called as ‘Ramphal’. The 

tree is tiny and has glabrous branches.  The leaves have a cuneate or rounded base, are oblong-lanceolate, acute or obtuse, and are membrane-bound.  

The lower surface has a few straggling hairs, whereas the upper surface is glabrous.  On lateral pedicels, there are two to four flowers.  When ripe, the 

subglobous or somewhat heart-shaped fruits have a rough exterior and turn yellow or reddish red.  The seeds are blackish and silky.  Originally from 

the West Indies, the plant has since spread to India, where it may be found in Bengal, Burma, and South India.  The bark has long been used as a tonic 

and as a potent astringent.  Dried and unripe fruits are used to cure diarrhoea because they are astringent.  Traditionally, leaves have been employed as 

an anthelmintic. 

MATERIALS AND METHODS: 

Plant material: In April, the plant was gathered from the vicinity of the Solapur area in Maharashtra, and it was verified by a certified botanist.  Fresh 

leaf material was gathered, washed, and shado-dried following verification. 

 

 In order to prepare the extract, the leaves were ground up using a mechanical grinder and then sieved through a 20 -mesh screen.  Using a Soxhlet 

apparatus, 500 grammes of powdered leaves were extracted first with petroleum ether, then with ethanol extract , and finally with water extracted by a 

cold maceration.  A cotton plug and Whatman filter paper (no. 1) were used to filter the extracts.  A rotovac evaporator was used to evaporate the 

extracts under reduced pressure at a low temperature of 40°C to 50°C until all of the solvent had been removed, yielding an extract sample. The weight 

of each residue was then recorded. 

 

Worm Collection - The anthelmintic activity of Pheretima posthuma, an Indian earthworm, was investigated.  The earthworms were gathered from the 

damp soil in the vicinity of Tembhurni, Solapur, and given a water wash.  Because it resembles the intestinal roundworm parasite of humans 

anatomically and physiologically, the Indian earthworm Pherethia posthuma, which is 3-5 cm long and 0.1-2 cm wide, was utilised. An assessment of 

anthelmintic activity  Phreesia posthuma, or adult Indian earthworms, of around the same size (4 to 6 cm) were included in the study.  Before the 

inquiryThe worms were acclimated to the conditions in the lab.  Earthworms were divided into seven groups, each containing six earthworms, in each 
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petri dish.  As a control, water was utilised.  Petri plates belonging to the standard group were filled with a suspension of varying concentrations (10, 

20, and 40 mg/ml).  The test group's petridishes were filled with ethanolic extract of A. reticulate bark suspension at varying doses (10, 20, and 40 

mg/ml). 

 

 

 

 
 

 

 

 

 

Fig. 19:  Anthelmintic Activity 

CHEMICAL TEST: 

Test For Glycosides 

 Keller-Killiani Test (for cardiac glycosides) – 

 Procedure: Add glacial acetic acid, a drop of ferric chloride, and concentrated sulfuric acid to the extract. 

 Positive Result: A reddish-brown ring appears at the junction of the two layers. 

 Test For Terpenoids 

Salkowski’s Test – 

 Method: Incorporate concentrated sulphuric acid and chloroform into the extract. 

 positive Outcome: The interface is reddish-brown. 

 Verify the presence of phenolic compounds. Method for the Ferric Chloride Test: Mix the extract with a few drops of 1% ferric chloride. 

 A blue, green, or violet hue is a positive outcome. 
 

RESULTS AND DISCUSSION:  

Among the several concentrations of conventional albendazole and the ethanolic extract of A. reticulate, the results of the effect of A. reticulata bark 

extract on helminths were shown. The anthelmintic activity of 40 mg/ml of A. reticulata was particularly noteworthy. 

 The resulting results show that, in comparison to the usual medication, the bark extract of A. reticulata is a more significant (P<0.5) anthelmintic agent 

against Pheretima posthuma.  With the ethanolic extract of 40 mg/ml of A. reticulate, the paralysis time was 245 minutes and the death time was 314 

minutes; however, with albendazole, the paralysis time was 259 minutes and the death time was 366 minutes. When exposed to composting worms, the 

control group, which contained regular saline, remained active and did not exhibit any changes in movement.  When exposed to composting worms, the 

group treated with 40 mg/ml of albendazole showed paralysis and died in 257 and 366 minutes, respectively.  When composting worms were exposed 

to albendazole and extract at a concentration of 20 mg/ml, it took 262 and 446 minutes, respectively, to achieve complete paralysis and death. 

 The phytochemical components were analysed in tests using an ethanolic extract of Annona reticulata leaves.  Its chemical composition was tested 

using several qualitative methods. 

Following standard phytochemical tests, the ethanol extract of Annona reticulata leaves was examined for the presence of several phytoconstituents. 

The results indicated that a fair amount of the initial phytochemical active constituents, including alkaloids, flavonoids, carbohydrates, glycosides, 

tennin, phenol, amino acids, and protein, were present, but saponin was not..

Fig. 20: Test of the Annona Reticulata Leaves Extract

Check for Alkaloids 

 Mayer's Test Procedure: Mix the extract with a few drops of Mayer's reagent (potassium mercuric iodide).  
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 Positive Outcome: Precipitate with a cream hue. 

 Dragendorff's Test: Method: Mix the extract with Dragendorff's reagent, potassium bismuth iodide. 

 A desirable outcome is an orange-brown precipitate. 

Check for Flavonoids 

 Shinoda Test Procedure: Mix the extract with strong HCl and a few magnesium turnings. 

 Positive Outcome: Red or pink colouring. 

Check for Tannins 

 Ferric Chloride Test: To test the extract, add a few drops of a 5% ferric chloride solution. 

 Positive Outcome: Green or blue-black colouring denotes condensed or hydrolysable tannins. 

Check for Saponins 

 Foam Test: Method: Give the extract a good shake with water. 

 Positive Outcome: Foam or froth development that lasts for ten to fifteen minutes. 

 

CONCLUSION:  

When tested at different dosages against Pheretima posthuma, the extract of Annona reticulata was found to have strong anthelmintic action.  At this 

dosage, the worms showed paralysis followed by death in the least amount of time when compared to the standard treatment, albendazole.  Therefore, 

the bark extract from A. reticulata demonstrated its strong anthelmintic action by causing mortality in a brief amount of time. 

FUTURE PERSPECTIVE: 

Drug Discovery and Development – 

 Annona reticulata (custard apple) is known to contain bioactive compounds such as acetogenins, alkaloids, and flavonoids. 

 If significant anthelmintic activity is confirmed, it can lead to the development of novel, plant-based antiparasitic drugs. 

 Could serve as a low-cost alternative to synthetic drugs, especially in rural and economically disadvantaged regions. 

Combatting Drug Resistance – 

 Helminth resistance to commonly used drugs (like albendazole and mebendazole) is a growing problem. 

 Natural products from A. reticulata may offer alternative mechanisms of action, helping to counteract resistance. 

 Integration in Traditional and Herbal Medicine – 

 Positive results can validate traditional uses of the plant and promote its integration into herbal formulations or nutraceuticals. 

Further Research Directions - 

 Isolation and characterization of active compounds. 

 Toxicity and safety studies in animals and eventually humans. 

 Comparative studies with standard anthelmintic drugs. 

 Investigation of synergistic effects with other known herbs. 
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