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ABSTRACT 

Back ground: Plants have provided man with all his needs in terms of shelter, clothing, food, 

flavours and fragrances. Plants have formed the basis of system among traditional medicine 

which has given rise to some important drugs still in use today. Many ancient nations have 

awakened to the importance of herbal medicine which brings more cures. The escalating 

pervasiveness of anthelmintic resistant strains of helminths, drug residues in animal products 

and high cost of conventional anthelmintics has created an interest in studying medicinal 

plants as an alternative source of anthelmintics. Parasitic worms in the chicken 

gastrointestinal tract are a chronic problem that becomes one of the causes of economic losses 

in the poultry. Musa sapientum belonging to the Musaceae family is a highly valued plant, 

distributed in many countries of the tropical and sub tropical. 

Objectives: The aim of the study was to assess the anthelmintic activity of Musa sapientum 

leaves extract against Pheretima posthuma. 
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Methods: The activity was checked in ethanolic extract with three different concentrations 

(100, 200, 300 mg/ml) and compared with the standard drug Albendazole (10mg/ml) and 

control as distilled water. The result was expressed in the terms of paralysis time and death 

time of worms. 

Results: The leaves of Musa sapientum was screened for preliminary phytochemical 

screening and it contain alkaloids, steroids, saponins, carbohydrates, phenols etc. Ethanolic 

extract of Musa sapientum leaf shows anthelmintic activity in dose dependent manner and 

maximum efficacy is seen at 300mg/ml concentration. Hence it was concluded that ethanolic 

extract of Musa sapientum leaf have anthelmintic activity. 

Conclusion: A significant anthelmintic effect was observed on live adult Pheretima 

posthuma worms in terms of the paralysis and death of the worms at different concentrations. 

Musa sapientum can be a useful medicinal plant. 

Key words: Musa sapientum, Pheretima posthuma, anthelmintic activity, albendazole, 

paralysis. 

INTRODUCTION 

The traditional systems of treatment such as Ayurveda, Unani, Siddha, western herbal 

medicine, traditional Chinese medicine and homeopathy use herbs for the treatment. Many 

researchers has prescribed about the importance of herbal medicine in the treatment of 

various diseases and because of the accessibility and cost effectiveness herbal treatment is 

still in practice by large number of practitioners. The importance of plants on human health 

began to arise in 1897, when Friedrich Bayer and Co. introduced synthetic acetyl salicylic 

acid (aspirin) to the world. Aspirin is a safer synthetic analogue of salicylic acid which is an 

active ingredient of willow bark, and was discovered independently as a remedy for aches 

and fever. Same like aspirin, digoxin (from foxglove), quinine (from cinchona bark), and 

morphine (from the opium poppy) are the other conventional drugs are obtained from the 

plants. As per WHO around 70 % of the word population rely on plant drugs than synthetic 

drugs. The herbal drugs are used by mankind in treating various disease conditions such as, 

malaria, chicken pox, cholesterol, heart diseases, lung diseases diarrhoea, psoriasis, skin 

disorders, fever, jaundice, asthma, diabetes etc. Herbal medicine tends to have a greater 

demand as a primary health care system because of their lesser adverse effects, efficacy, 

safety etc. 
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Anthelmintic or anti-helminthics are the anti-parasitic drugs that expel parasitic 

worms (helminths) and other internal parasites from the body by killing them and without 

causing significant damage to the host. They are also called as vermicides (those that kills) or 

vermifuges (those that stun). Anti-helminthics are used to treat people who are infected by 

helminths, a condition called helminthiasis. These drugs are also used to treat infected 

animals. At the present time there are effective and broad spectrum of agents which cure or 

control infections caused by flukes and intestinal helminths. Due to the use of unsafe and 

repeated dose the parasite develop resistance towards the commercially available drugs. 

Description: 

Unlike trees, the banana has a succulent, juicy pseudo stem that emerges from a fleshy corm 

in the ground from which multiple suckers grow. The banana plant has smooth, tender leaves 

arranged in a spiral around the stem. Depending on the species or hybrid, leaves can be up to 

9 feet long and may be entirely green or variegated. Male and female flowers are borne in a 

cluster at the tip of the stem; female flowers eventually mature into the banana fruits. 

Cultural and environmental care: 

Bananas prefer rich, fertile soils and a sunny, sheltered location. These plants thrive under 

uniformly warm or hot conditions. Plant growth slows if temperatures fall below 60 degrees 

Fahrenheit, and irreversible freeze damage may occur below 32 degrees. High winds can 

cause leaf shredding and drying and may topple plants. Banana plants require ample water 

and will suffer if the soil dries out; however, they are not flood tolerant. Each stem only 

produces flowers and fruits once, so the active stem must be cut away to allow new suckers to 

emerge. 

Cultivation: 

A banana plant takes about 9 months to grow up and produce bunch of bananas. Then the 

mother plant dies but around the base of it are many baby suckers, little baby plants. At the 

base of a banana plant, under the ground, is a big rhizome called corm. The corm has growing 

points and they turn into new suckers. These suckers can be take off and transplanted, and 

one or two can be left in position to replace the mother plant. You need a tropical or warm 

subtropical climate. Bananas can handle extreme heat (if they have enough water), but they 

don’t like it. They can handle cool weather for a short while, but they don’t like that either 

below 14 0C (57 F) they just stop growing. If the temperature drops any lower the fruit suffers 
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(the skin suffers greyish) and the leaves can turn yellow. First kills the plant above ground, 

but the corm can survive and re-shoot. 

The ideal temperature ranges for banana growing is around 26-30 0C (78-86 F). You 

need lot of water to grow bananas. The huge soft leaves evaporate a lot, and you have to keep 

up the supply. Bananas also need high humidity to be happy. Wherein live the commercial 

banana growers water their plants two or three times a day with sprinklers to keep up the 

humidity in the banana plantation. You need very rich soil. If you don’t have good soil to 

start with, make some. Incorporate lots and lots of compost and plenty of chicken manure 

before you plant your bananas (wood ash for extra potassium doesn’t either), and then mulch 

them very thickly. And keep mulching and feeding them. And you need rooms you can plant 

enough of them together. Bananas need shelter from wind. Growing many banana plants 

together increase the humidity in the middle evens out temperature changes a bit, and it 

shades and cools the trunks. You don’t want to cook the flower that forming in the middle. 

You should plant bananas in blocks or clumps, not single rows and not definitely single 

plants. If you have a very little room you can grow a few banana plants together and grow 

something else and on the outside to protect them. But you need to give them that sheltered 

jungle environment if you want them to be happy. 

 

Figure 1: Musa sapientum plant 
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Figure 2: Musa sapientum leaves 

Botanical classification: 

Table 1: Scientific classification of Musa sapientum 

 Kingdom Plantae 

Sub kingdom Tracheobionta  

Super division Spermatophyta 

Division Magnoliophyta 

Class Liliopsida 

Sub class Zingiberidae 

Order Zingiberales 

Family Musaceae 

Genus Musa 

Species M. sapientum 

Bionominal Name Musa sapientum Linn. 
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The aim of present study is to investigate the anthelmintic activity of ethanolic extract of 

leaves of Musa sapientum Linn against Pheretima posthuma (in vitro study) followed by the 

standard protocols. 

MATERIALS AND METHODS 

Plant collection and authentication 

The dried leaves of Musa sapientum, belonging to Family Musaceae were collected from 

Hyderabad, Telangana, India, and authenticated by Dr. G. Baba Shankar Rao, Department of 

Pharmacognosy and Phytochemistry, School of Pharmacy, Anurag Group of Institutions, 

Venkatapur, Ghatkesar, Telangana, India. 

Preparation of plant extract 

Leaves were dried at room temperature (25-35 0C) and powdered with the help of an electric 

grinder and sieved to obtain fine powder. The fine powder was subjected to extraction with 

ethanol in a Soxhlet apparatus (10-12 cycles). The extracts were cooled at room temperature, 

filtered and evaporated to dryness. A greenish semi-solid extract was obtained & kept in 

refrigeration for further use. The leaf extract was used for evaluation of anthelmintic activity. 

Preliminary phytochemical screening 

The different chemical tests were performed for establishing profile of the leaf 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. 
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iv) Hager's test: To the extract, add 2 ml of hager's reagent; the formation of 

yellow precipitate indicates the presence of alkaloids. 

(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 indiactes 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 the tube is 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. 

Animals required 

Earthworms of about 5-7cm long were used for anthelmintic activity, collected from Jaya 

Biotech, Ghatkesar, Hyderabad, Telangana, India. 

Grouping of animals 

Earthworms were used for anthelmintic activity and grouped into control, standard. 6 animals 

in each group having length 8±1 cm. Albendazole was used as standard drug. 10 ml of each 

suspension poured in separate petridish. The earthworms were divided into 5 groups of six 

earthworms in each and placed in eight petridishes containing the extract solutions or drugs 

as mentioned below: 

Group-1 : Received distilled water which served as control 

 Group-2 : Received Albendazole which served as standard (10mg) 

Group-3 : Treated with ethanol extract (100mg/ml) 

Group-4 : Treated with ethanol extract (200mg/ml) 

Group-5 : Treated with ethanol extract (300mg/ml) 
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Procedure 

All petridishes were kept under room temperature. The living or viable worms were kept 

under close observation. Observation made for time taken to complete paralysis and death for 

individual worms. Earthworm was frequently applied with external stimuli which stimulates 

and induce movement in earthworms, if alive. Paralysis was said to occur when the worms do 

not revive even in normal saline. Death was concluded when the worms lose their motility 

followed with fading of body colour. The motionless worms were then transferred at 40 0C to 

confirm that they were dead. 

RESULTS 

The leaves of Musa sapientum was assayed for preliminary phytochemical screening and 

anthelmintic activity of ethanolic extract, and the results were illustrated in the following 

Figures and Tables. 

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

that the ethanolic leaf extract of Musa sapientum contain alkaloids, steroids, saponins, 

carbohydrates, phenols and flavonoids etc. The preliminary phytochemical screening results 

were illustrated in Table 2. 
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Table 2: Preliminary phytochemical screening of Musa sapientum leaves 

Constituents Ethanolic extract 

Amino acids - 

Alkaloids + 

Anthocyanins - 

Carbohydrates  + 

Coumarins - 

Fixed oils and fats - 

Flavonones + 

Flavones + 

Glycosides + 

Phenols + 

Proteins - 

Quinones - 

Saponins + 

Steroids + 

Tannins - 

Terpenoids - 

Volatile oils - 

                                        (+) Present, (-) Absent 
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Figure 3: Anthelmintic activity of ethanolic extract of Musa sapientum leaf before 
experiment 
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Figure 4: Anthelmintic activity of ethanolic extract of Musa sapientum leaf after 

experiment 

Table 3: Anthelmintic activity of ethanolic extract of Musa sapientum leaf 

Group Treatment Concentration 

(mg/ml) 

Paralysis 

(min.) 

Death (min.) 

1 Standard (Albendazole) 10 17.5±1.10a 62.75±0.85a 

2 Low dose of extract 100 36.75±0.40cd 90±2.40b 

3 Medium dose of extract 200 16.25±1.70b 35.25±0.70c 

4 High dose of extract 300 9.45±2.70d 23.5±1.10dc 

5 Control - - - 
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All Values represents Mean±SEM; n=4 in each group 

Significance of a is **** 

Significance of b is **** 

Significance of c is *** 

Significance of d is * 

Significance of e is **** 

 

The values are expressed as mean ±SEM of 4 worms. Superscript letters represents 

the statistical significance done by ANOVA, followed by Tukey’s multiple comparison tests. 
a P<0.0001, indicates comparison of group 5 with group 1, b P<0.0001, indicates comparison 

of group 1 with group 2, c P-0.0002, indicates comparison of group 1 with group 3, d P-

0.0364, indicates comparison with group 1 with group 4 and e P<0.001, indicates comparison 

with group 5 with group 4. 

 

Figure 5: Anthelmintic activity of ethanolic extract of Musa sapientum leaf 

 

Standard Test (100mg) Test (200mg) Test (300mg)

Paralysis 17.5 36.75 16.25 9.45

Death 62.75 90 35.25 23.8
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DISCUSSION 

Musa sapientum was collected and dried for a week. The ethanolic extract was prepared by 

subjecting to soxhlet apparatus for 8-12 hours. The percentage yield of ethanolic extract was 

found to be 33.33% w/w. Phytochemical screening was performed on ethanolic extract of 

Musa sapientum. It shows the presence of the presence of carbohydrates, alkaloids, 

glycosides, phenolic compounds, tannins, flavonoids and saponin glycosides compounds in 

ethanolic extracts of plants. The presence of some of these phytochemical constituents may 

produce anthelmintic activity. The evaluation of anthelmintic activity was done. Five groups 

were taken consists of 4 earthworms in each group. Two parameters were observed that is 

time of paralysis and time of death. When the three concentrations of extract were compared 

with standard drug it shows activity in a dose-dependent manner showing maximum efficacy 

at high dose than to the medium dose followed by low dose. 

The statistical values for time of paralysis of ethanolic extract of Musa sapientum leaf 

is, it represents 17.5±1.10, 9.45±2.70, 16.25±1.70, 36.75±0.40 standard drug, high dose, 

medium dose, low dose respectively. The statistical values for time of death of ethanolic 

extract of Musa sapientum leaf is, it represents 62.75±0.85, 23.5±1.10, 35.25±0.70, 90±2.40 

standard drug, high dose, medium dose, low dose respectively. Further studies should be 

done to identify the active constituents responsible for the anthelmintic activity. 

CONCLUSION 

From our observations, higher concentration of extract produced paralytic effects much 

earlier and the time taken for death was shorter when compared with other two 

concentrations. Ethanolic extract of Musa sapientum shows anthelmintic activity in dose-

dependent manner showing maximum efficacy at high dose (300mg/ml concentration). 

Anthelmintic activity of the extract was compared with the standard Albendazole. From the 

above results, we can conclude that Musa sapientum stem extract exhibited significant 

anthelmintic activity; therefore further study must be carried to know the active chemical 

constituents responsible for anthelmintic activity. In conclusion, only the anthelmintic 

activity was evaluated for the leaf extracts of Musa sapientum. The crude extracts of Musa 
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sapientum has to be further studied to isolate the active compounds present and to establish 

the mechanism of action. 

Based on the present study results it can be used for the development of new 

pharmaceutical drugs for treatment and curing of helminthiasis and also this study shows that 

these extract offer a safe method or supplement treatment strategy to control helminthiasis. 

However, further detailed study is needed to isolate and purification of constituents from the 

plant for anthelmintic activity. 
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