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Abstract: 

Helminthic infections are widespread and require effective treatment to prevent health complications. 

Although synthetic drugs are commonly used, issues like resistance and side effects highlight the need for 

safer alternatives. This study evaluates the anti-helminthic activity of a selected plant extract, which 

showed promising, dose-dependent worm paralysis and death times when compared with a standard 

drug. The findings suggest that the plant extract could serve as a potential natural anti-helminthic agent, 

supporting further research. Pomegranate (Punica granatum) peel is rich in bioactive compounds such as 

tannins, flavonoids, and alkaloids, which are known for medicinal properties. In this study, pomegranate 

peel extract was evaluated for its anti-helminthic activity. The extract showed effective, dose-dependent 

paralysis and death of helminths when compared with a standard drug. These results suggest that 

pomegranate peel is a promising natural source for developing safe and affordable anti-helminthic 

agents. 

 

INTRODUCTION 

Anthelminthics are drugs used to treat infections caused by parasitic worms (helminths) such as 

roundworms, tapeworms, and flukes. These parasites infect the intestines or other tissues of humans and 

animals, leading to various diseases collectively called helminthiasis. The main goal of anthelminthics 

therapy is to kill or expel the worms from the host body without causing significant harm to the host. 

These drugs act by either paralyzing the worms, interfering with their metabolism, or damaging their 

outer structure, making them easier to eliminate¹. Anthelminthics drugs are classified based on their 

action or the type of worm they target, such as: Antinematodal drugs(for roundworms)–e.g., 

Albendazole. 

 

ALBENDAZOLE(STANDARDDRUG)GENERAL INFORMATION: Albendazole is a 

widely used broad-spectrum benzimidazole anti-helminthic agent (generic name: Albendazole; 

marketed under brand names such as Zentel, Alworm, Albex, Albenza, Wormin) originally discovered 

in the 1970s by SmithKline and since approved and deployed globally in oral forms (tablet, chewable 

tablet, suspension) for the management of a variety of parasitic worm infections. In terms of mechanism 

of action, Albendazole undergoes hepatic biotransformation to its active metabolite, albendazole 

sulfoxide, which binds selectively to the colchicine-sensitive site on β-tubulin in helminths. This binding 

prevents the polymerization of β-tubulin into microtubules, thereby disrupting microtubuledependent 

cellular processes such as glucose uptake, intracellular transport, and mitotic spindle formation². As a 

result, the parasite experiences impaired nutrient (especially glucose) absorption, depletion of glycogen 

stores, reduced adenosine triphosphate (ATP) production, structural degeneration of intestinal and 

tegumental cells, and ultimately death 
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of the worm. Additional effects such as generation of reactive oxygen species and DNA damage have 

been reported in protozoan and helminth models, suggesting a multi-faceted cytotoxic action. In clinical 

use, 

 

Albendazole is well tolerated; common side effects include gastrointestinal symptoms (nausea, 

vomiting, abdominal pain), central nervous system symptoms (headache, dizziness), and transient 

alopecia in cases of prolonged therapy³. However, serious adverse events though infrequent include 

hematologic suppression (leukopenia, agranulocytosis, pancytopenia), hepatic toxicity (elevated liver 

enzymes or rare clinically apparent liver injury), hypersensitivity reactions (rash, urticaria, Stevens-

Johnson syndrome) and neurologic worsening in patients with neurocysticercosis due to inflammatory 

response when parasites die. Because Albendazole is metabolized primarily in the liver, caution is 

advised in patients with hepatic impairment and those on concomitant drugs affecting hepatic enzymes⁴. 

Treatment protocols typically recommend monitoring of liver enzymes and blood counts during 

extended therapy. Key contraindications and precautions include known hypersensitivity to Albendazole 

or other Benzimidazole, pregnancy (especially in the first trimester, due to potential embryotoxicity 

observed in animal studies), and caution in children under one year of age due to limited data on safety. 

Women of childbearing potential should use effective contraception during and for at least one month 

after therapy, and treatment should be avoided or undertaken only when benefits outweigh risks in ⁵. 

Moreover, co-administration with certain drugs (e.g., phenytoin, carbamazepine) may reduce 

albendazole sulfoxide levels via increased metabolism, thereby reducing efficacy; conversely, inhibitors 

of CYP3A4 may elevate exposure and risk of toxicity. 

 

Overall, Albendazole remains a first-line agent for many helminthic infections due to its broad spectrum 

of action, favorable safety profile in short courses, and ease of oral administration⁶. Yet, clinicians must 

remain vigilant about monitoring for rare but serious adverse effects, ensuring correct dosing (often with 

a fatty meal to increase absorption), and adapting therapy in the context of hepatic dysfunction, 

pregnancy, or children⁷. 

 

DRUG PROFILE:  

Pomegranate (scientific name: Punica granatum, family Lythraceae, formerly Punicaceae; common 
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names: pomegranate, Danimma (Telugu: దానిమ్మ  / Danimma) has. Long been use in traditional 

medicine as an anti‐helminthic agent. The peel (rind), bark, root and sometimes leaves of the plant are 

employed, and the bark, stem and peel are particularly noted for anthelmintic use. These plant parts are 

rich in tannins and alkaloids which are believed to damage the outer surface of parasitic worms, interfere 

with their metabolism, and thus paralyze, kill and expel them⁸. In many studies, the strongest effects 

arise from ethanoic or methanolic extracts of the peel or bark; aqueous extracts also show ji activity but 

are less potent. In terms of safety, consumption of fruit and juice is regarded as safe; however, higher 

doses of bark or root alkaloids may provoke nausea or cramps, and medicinal use should ideally rely on 

standardized extracts. 

Fig.02: Dried Pomegranate pericarp and it’s powder. 

 

Additional research provides further mechanistic and efficacy support⁹. For example, peel extracts of P. 

granatum have demonstrated strong in vitro ovicidal and nematocidal activity. In one study an aqueous 

macerate of pomegranate yielded egg‐hatch inhibition rates above.82% against gastrointestinal 

nematodes of sheep, with the methanolic fraction performing up to 99% inhibition¹⁰. Another 

investigation in ruminants found that pomegranate peel extract (200 mg/kg) reduced fecal egg counts by 

~85% on day 7 and ~97% on day 21 post‐treatment, compared with baseline and controls¹¹. The 

phytochemical analyses indicate that tannins (both condensed and hydrolysable), phenols (including 

gallic acid and ellagic acid) and alkaloids (such as pelletierine) contribute to the activity: tannins may 

bind to cuticle glycoproteins, increase cell permeability in the worm, inhibit proteases or 

aminopeptidases required for egg hatching or larval development, and thus interfere with nutrient 

absorption, motility and survival¹². 

 

MATERIALS: 

Plant used: - Pomegranate (Punica granatum) 19 

Parts used: - Peel, bark, and seeds20. 

Chemicals: - Distilled water, normal saline, Mayer’s reagent, Lead acetate, 10% NAOH, Ferric 

chloride21. 

Standard drug: - Albendazole (used for comparison) 

Test organism: -Earthworms (Phreesia Posthuma) – collected from moist soil22 Glass ware: - 

Beakers, Petri dishes, measuring cylinder, filter paper, hot plate, weighing balance23. 

 

METHODS: 

We bought pomegranate from a local fruit shop then we collected peel from the pomegranates and then 

we dried the peel under sunlight for natural drying process to prevent the loss of chemical constituents in 
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it. And then we grinded the peel to make fine powder. And then we sieved the peel powder in Sieve 

no:60. Then we obtained a fine pomegranate peel powder24. 

Extraction: -The powder was extracted with 0.1N HCL using a Whatman filter paper for 6–8 hours. The 

extract was filtered25. 

Test solution: -The extract was mixed with distilled water to make 25, and 50 mg/mL solutions26. 

Test worms: -Earthworms (Pheretima Posthuma) were collected from the moist soil and divided into 

four groups control, standard (Albendazole), two extract groups and breast milk27. 

Procedure: -Worms were placed in Petri dishes with the test solutions. for paralysis and death was 

recorded. 

Phytochemical test: -The extract was tested for tannins, flavonoids, alkaloids, saponins, and phenolics28. 

Observation: -The activity was compared with Albendazole Extracts showing faster paralysis and death 

were considered active29. 

 

TEST FOR ALKALOIDS IN POMEGRANATE PEEL EXTRACT: - 

To test for the presence of alkaloids in pomegranate (Punica granatum) peel extract, about 2 mL of the 

extract is taken in a clean test tube. A few drops of Dragendorff’s reagent or Mayer’s reagent are then 

added to the extract. 

 
The appearance of an orange or reddish-brown precipitate confirms the presence of alkaloids in the 

sample. 

 
The detection of alkaloids in the pomegranate peel extract indicates that these compounds may 

contribute to their anti-parasitic and anti-helminthic activity, which helps in the control of worm 

infestations31. 

Fig.03: Test for Alkaloids 

 

TEST FOR TANNINS (LEAD ACETATE TEST):  

To test for the presence of Tannins pomegranate (Punica granatum) peel extract, about 2 mL of the extract 

is taken in a clean test tube. A few drops of Ferric chloride solution are added32. 
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The appearance of a Blue-black confirms the presence of Tannins in the sample. 

 

 
 

The detection of Tannins in the pomegranate peel extract indicates that these compounds may 

contribute to its anti-helminthic activity, which helps in the control of worm infestations. 

 

Fig.04: Test for Tannins 

 

TEST FOR FLAVONOIDS:  

To test for the presence of Flavonoids in pomegranate (Punica granatum) peel extract, about 2 mL of the 

extract is taken in a clean test tube. A few drops of 10 % NaOH solution is added34. 

 
The appearance of a yellow color turns colorless. 

 

The detection of Flavonoids in the pomegranate peel extract indicates that these compounds may 

contribute to its anti-helminthic activity, which helps in the control of worm infestations. 
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Fig.05: Test for Flavonoids 

 

TEST FOR PHENOLIC COMPOUNDS:  

To test for the presence of Phenolic Compounds in pomegranate (Punica granatum) peel extract, about 2 

mL of the extract is taken in a clean test tube. A 2ml of Ferric Chloride solution is added36. 

 
 

The appearance of a deep Black colour indicates the presence of phenol compounds. 

The detection of Phenolic Compounds in the pomegranate peel extract indicates that these compounds  

may contribute to their anti-helminthic activity, which helps in the control of worm infestations37. 

 

 
Fig.06: Test for Phenolic Compounds 

 

 

 



 

Advanced International Journal of Multidisciplinary Research 
  

E-ISSN: 2584-0487                                                                                                                editor@aijmr.com 
 

Volume 3, Issue 6, November-December 2025 
 

CrossRef DOI: 10.62127/aijmr.2025.v03i06.1155 
 

 

AIJMR25061155 Advanced International Journal of Multidisciplinary Research (www.aijmr.com) 7 

 

STANDARD DRUG EXTRACTION:  

Albendazole Extraction in HCl for Anti-Helminthic Activity: - 

For the evaluation of anti-helminthic activity, 4 mg of Albendazole powder is accurately weighed and 

transferred into a clean 50 mL beaker38. About 10 mL of 0.1 N hydrochloric acid (HCl) is added to the 

beaker containing the drug. The mixture is stirred well for about 10–15 minutes using a glass rod or 

magnetic stirrer to ensure proper mixing39. If the solution remains unclear, the beaker is placed in a warm 

water bath and stirring is continued until a clear solution is obtained40. After complete dissolution, the 

solution is filtered using filter paper or a syringe filter to get a clear Albendazole extract in HCl. This 

extract is then used for testing its anti-helminthic activity against selected helminths41. 

 

 
Fig.07: Albendazole Powder Extract 

 

TEST DRUG EXTRACTION:  

Pomegranate Peel Powder Extraction in HCl for Anti-Helminthic: - 

For the preparation of the extract, dried pomegranate (Punica granatum) peels are finely powdered using a 

mixer grinder42. About 5 grams of the peel powder is accurately weighed and transferred into a clean 

beaker43. Then, 50 mL of 0.1 N hydrochloric acid (HCl) is added to the breaker containing the powder. 

The mixture is stirred continuously for about 15–20 minutes using a glass rod or magnetic stirrer to 

ensure proper mixing and extraction of the active compounds44. The beaker is then kept in a warm water 

bath for about 10 minutes to enhance extraction. After mixing completely, the solution is allowed to cool 

and then filtered using filter paper or a syringe filter to obtain a clear pomegranate peel extract in HCl. 

This extract is collected and used to evaluate its anti-helminthic activity by comparing it with a standard 

drug such as Albendazole45. 
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Fig.08: Pomegranate Peel Extract 

 

CONTROL PROCEDURE:  

We Took a Petri dish and added 2 mL of distilled water which was bought from a local shop. 

We Introduced three earthworms into the Petri dish containing the distilled water. We observed the 

activity of the worms and recorded the results after 8–12 hours. 

 

Before After 

Fig.09: Earthworms Before and After Treatment with Distilled water 

 

STANDARD DRUG PROCEDURE (ALBENDAZOLE): 

We bought 400 mg of Albendazole tablet from a local medical shop and grinded it into a fine powder 

using a mortar and pestle. 

Then we Measured 10 mL of 0.1 N HCl and added 42 mg of the powdered drug to it. Then we Mixed 

well until the drug completely dissolves in the drug solution. 

We transferred the dissolved drug solution into a Petri dish. Then, we introduced three earthworms into 

the Petri dish containing the drug solution. 
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We Observed the paralysis and death time of the worms and recorded the results after 2 hours. 

                                            Befor                                                                  After 

Fig.10: Earthworms Before and After treatment with Standard drug [Albendazole] 

 

TEST DRUG PROCEDURE (POMEGRANATE PEEL EXTRACT):  

We took a Petri dish and added 2 mL of pomegranate peel extract which was prepared by drying the 

Pomegranate peel and powder it and diluted with 0.1 N Hydrochloric acid. We Prepared two different 

concentrations of the extract one containing 50 mg/mL and another containing 25 mg/milk. 

Then we introduced three earthworms into each Petri dish containing the extract solutions. We Observed 

the paralysis and death time of 50mg/ml after 3hours. 

 
                                                         Before                                    After 

 

Fig.11: Earthworms Before and After Treatment with 50mg concentration of Test drug 

                                           Before                   After 

 

Fig.12: Earthworms Before and After Treatment with 25mg concentration of Test drug 
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BREAST MILK PROCEDURE:  

We took another Petri dish and added 2 mL of breast milk which was collected from a donor 

mother. 

We Introduced three earthworms into the Petri dish containing the breast milk. We observed the changes 

and recorded the results after 8–12 hours. 

 

 
                                                        Before         After 

Fig.13: Earthworms Before and After Treatment with Breast milk 

 

 

 

 

CHEMICAL TESTS FOR PUNICA GRANATUM 

S.NO: PHYTOCHEMICAL TEST RESULT 

1. Test for Alkaloids Positive 

2. Test for Tannins Positive 

3. Test for Flavonoids Positive 

4. Test for Phenols Positive 
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RESULT:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION:  

The observations of preliminary phytochemical screening of HCL extract of pomegranate are showed 

below. Pomegranate extract gives positive results for presence of alkaloid, tannins, flavonoids, phenolic 

compounds The hydroalcoholic extract of pomegranate showed significant anthelminthic activity in 

earthworms. When the control group was compared with the standard group and the test groups (25 

µg/ml and 50 µg/ml), as well as the breast-milk group, all treated groups exhibited paralysis followed by 

death of the worms. 

 

CONCLUSION: 

Pomegranate peel extract showed good anti-helminthic activity, causing quick paralysis and death of 

worms. It can be considered a simple, safe, and effective natural option for worm control. 
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