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ABSTRACT

The present investigation was aimed at instigating the
anthelmintic activity of Drakshadi kashayam, an Ayurvedic
formulation, using Indian earthworms Pheretima posthuma as
test worm. The formulation was subjected to preliminary
phytochemical screening in order to find out the major
phytoconstituents present in the preparation. Various
concentrations of the formulation (50 mg/ml and 100 mg/ml)
were tested which involved determination of paralysis time and
death time of the worm. Albendazole (100mg/ml) was used as
the reference standard. The result of the present study indicates
that the formulation showed the presence of various
phytoconstituents such as alkaloids, tannins, flavonoids,
steroids, glycosides etc and it exhibited dose dependent &
significant anthelmintic activity. The higher concentration of
formulation was found to possess better anthelmintic activity as
compared to the formulation at a lower concentration. The
anthelmintic activity of the formulation was comparable with

that of the activity possessed by the standard drug Albendazole.
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INTRODUCTION

Ayurveda is a system of remedy with chronological ancestry in the Indian subcontinent.
Globalized and rationalized practices gained from Ayurveda traditions are a type of
alternative or complementary medicine. In countries beyond India, Ayurvedic healing and
practices have been integrated in general wellness applications and in some cases in medical
use.!  Ayurveda has historically divided corporal substances into five classical

elements ([maha]panchabhuta, viz. Fire, water, air, earth and ether).!

Indian medication, plant formulations and collective extracts of plants are selected rather than
individual ones. It is well-known that Ayurvedic herbals are prepared in a number of dosage
forms, in which mostly all of them are PHF. Synergism, polyherbalism awards some
advantages that are not present in single herbal formulation. PHFs take to improved
handiness for patients by purging the need of consuming more than one different sole herbal
formulation at a time, which circuitously leads to enhanced compliance and therapeutic
effect. All these benefits have resulted in the popularity of PHF in the market when put side
by sided to single herbal formulation. In the preparation of polyherbal formulations, it is vital
to note that herbs are sometimes judged to be incompatible (viruddha) and thus should never
be taken simultaneously. Such incompatibility may be because of energetic incompatibility,
functional incompatibility or quantitative incompatibility. Safety, effectiveness, ubiquity,
cheap and better acceptance, have made PHF the perfect treatment of choice, hence superior
compliance by the patients and tremendous therapeutic outcome is ensured.!

Anthelmintics or antihelminthics are a group of antiparasitic drug that
expel parasitic worms (helminths) and other internal parasites from the body by either
stunning or killing them, without causing significant damage to the host. They may also be
called vermifuges (those that stun) or vermicides (those that kill). Anthelmintics are used to

treat people who are infected by helminths, a condition called helminthiasis.*
MATERIALS AND METHODS

Drakshadi kashayam (Batch number-516716) was procured from a standard ayurvedic shop
from Kerala.
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1. Preparation of Formulation
The formulation was diluted to the suitable concentrations with the help of distilled water.
2. Preliminary Phytochemical Screening

The formulation was subjected to standard phytochemical screening tests for various

constituents.
2.1. Test for alkaloids

Small amount of formulation was mixed with few ml of dilute hydrochloric acid. Shaken well
and filtered.

2.1.1. Dragendorff’s test

A few drops of Dragendorff’s reagent (potassium bismuth iodide solution) were added to 2-
3ml of filtrate. Orange red precipitate indicates the presence of alkaloids.

2.1.2. Mayer’s test

A few drops of Mayer’s reagent (potassium mercuric iodide solution) were added to 2-3ml of

filtrate. Cream (dull white) precipitate indicates the presence of alkaloids.
2.1.3. Wagner’s test

A few drops of Wagner’s reagent (solution of iodine in potassium iodide) were added to 2-

3ml of filtrate. Reddish brown precipitate indicates the presence of alkaloids.
2.1.4. Hager’s test

A few drops of Hager’s reagent (Picric acid) were added to 2-3ml of filtrate. Yellow

precipitate indicates the presence of alkaloids.
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2.2. Test for carbohydrates
2.2.1. Molisch’s test

Few drops of Molisch’s reagent were added to 2-3ml of filtrate, followed by addition of
concentrated sulphuric acid along the sides of the test tube. Formation of violet colour ring at

the junction of two liquids indicates the presence of carbohydrates.
2.2.2. Fehling’s test

Iml Fehling’s-A (copper sulphate in distilled water) was added to 1ml of Fehling’s-B
(potassium tartarate and sodium hydroxide in distilled water) solution, boiled for one minute.
To this added 1ml of filtrate and heated gently. Formation of brick red precipitate indicates

the presence of reducing sugars.
2.2.3. Benedict’s test

Few ml of filtrate was mixed with equal volume of Benedict’s reagent (alkaline solution
containing cupric citrate complex) and heated in boiling water bath for 5min. Formation of

reddish brown precipitate infers the presence of reducing sugars.
2.3. Test for triterpenoid
2.3.1. Libermann-Burchard test

A small quantity of formulation was treated with few drops of acetic anhydride, followed by
a few drops of concentrated sulphuric acid. A brown ring was formed at the junction of two
layers and the upper layer turns green colour, infers the presence of phytosterols and
formation of deep red colour indicates the presence of triterpenoids.

2.3.2. Salkowski test

A small quantity of the formulation was treated with chloroform and few drops of
concentrated sulphuric acid and allowed to stand for few minutes. Yellow colour at the lower

layer indicates the presence of triterpenoids.
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2.4. Test for steroids and sterols
2.4.1. Liebermann- Burchard reaction

2ml of formulation was mixed with chloroform. To that mixture added 1-2ml of acetic
anhydride and 2 drops of concentrated sulphuric acid along the sides of the test tube. The

solution becomes red, then blue and finally bluish green colour.
2.4.2. Salkowski reaction

2ml of formulation was mixed with 2ml chloroform and 2ml concentrated sulphuric acid.
Shaken well. Chloroform layer appears red and acid layer shows greenish yellow

fluorescence.
2.5. Test for saponins
2.5.1. Foam test

1ml of test sample was diluted with 20ml of distilled water and shaken it in a graduated

cylinder for 3minutes. Foam of 1cm after 10min indicates the presence of saponins.
2.5.2. Froth test

5ml of test sample was added to sodium bicarbonate solution. After vigorous shaking the
mixture kept it for 3minutes. A honeycomb like froth formation indicates the presence of

saponins.
2.6. Test for glycosides
2.6.1. Legal’s test

1ml of pyridine and 1ml of sodium nitroprusside was added to 1ml of extract. Pink to red

colour indicates the presence of glycosides.
2.6.2. Keller-Killiani test

Glacial acetic acid was added to 2ml extract, followed by the addition of trace quantity of
ferric chloride and 2 to 3drops of concentrated sulphuric acid. Reddish brown colour appears

at the junction of two liquid indicates the presence of cardiac glycosides.
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2.6.3. Baljet test

2ml of extract was added to sodium picrate solution. Yellow to orange colour formation
indicates the presence of glycosides.

2.7. Test for flavonoids
2.7.1. Alkaline reagent test

A few drop of sodium hydroxide solution was added to the extract. Formation of an intense
yellow colour, which turns to colourless on addition of few drops of dilute hydrochloric acid,
indicates the presence of flavonoids.

2.8. Test for proteins and amino acids
2.8.1. Biuret test

3ml of test solution was added to 4% sodium hydroxide and few drops of 1% copper sulphate
solution. Formation of violet colour indicates the presence of proteins.

2.8.2. Ninhydrin test

A mixture of 3ml test solution and 3 drops of 5% Ninhydrin solution was heated in a boiling
water bath for 10min. Formation of purple or bluish colour indicates the presence of free
amino acids. Formation of purple or bluish colour indicates the presence of free amino acids.

2.9. Test for tannins
2.9.1. Lead acetate test

A few drops of lead acetate was added to 5ml of aqueous extract. Formation of yellow or red

colour precipitate indicates the presence of tannins.>¢"#!

3. Experimental worms

All experiments were carried out in Indian adult earthworms (Pheretima posthuma) due to its
anatomical resemblance with the intestinal roundworm parasites of human beings. They were

collected from moist soil and washed with water to remove all faecal matters.
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4. Administration of Albendazole

Albendazole (100 mg/ml) was prepared by using distilled water and was administered as per
method of extract.

5. Anthelmintic Assay

The anthelmintic activity was carried out on adult Indian earthworms, Pheretima posthuma as
per method with minor modifications.!®! All formulation and standard drug preparations were
freshly prepared before starting the experiment. Four groups of approximately equal size
earthworms consisting of two earthworms in each group were used for the present study.
Pheretima posthuma was placed in Petri dish containing two different concentrations (50
&100mg/ml) of formulation and standard (100mg/ml).

Group-1: Control (Normal saline)

Group-2: Standard (Albendazole- 100mg/ml)
Group-3: Formulation (Low Dose-50mg/ml)
Group-4: Formulation (High Dose-100mg/ml)

Observations were made for the time taken for paralysis and death of individual worms. Time
for paralysis was noted when no movement of any sort could be observed except when the
worms were shaken vigorously. Time for death of worms were recorded after ascertaining
that the worms neither moved when shaken vigorously nor when dipped in warm water at
50°C followed with fading of their body colour.***!

6. Statistical Analysis

All the data were expressed as the mean * standard error of the mean (SEM). The statistical
significance of the differences between the groups was analyzed by using GraphPad 5.0
software (GraphPad, San Diego, USA) by applying one way Analysis Of Variance (ANOVA)
followed by Tukey’s multiple comparison test as post hoc. The values of P<0.05 was

considered to be statistically significant.
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RESULTS AND DISCUSSION
1. Preliminary Phytochemical Screening

Preliminary phytochemical analysis of the formulation showed the presence of various
phytochemical constituents and is depicted in Table-1.

Table 1: Observation Table for Phytochemical Test of Formulation:

Sl. no. | Family of compound Formulation
1. Alkaloids +
2. Glycosides. +
3. Triterpenoids +
4. Flavonoids +
5. Saponin +
6. Carbohydrate +
7. Steroids and +
8. Protein and amino acids +
9. Tannins +

2. Anthelmintic Activity Assay

Table-2 depicts the time taken for paralysis and death of earthworms after treating with

various treatment groups.

Table 2: Anthelmintic activity of the Formulation

Concentration

Time taken for

Time taken for

Group Treatment ) ] ]
(mg/ml) paralysis (min) death (min)
I Control - - -
I Standard 100 14.41+0.0750° 22.44+0.0900°
Formulation g d
I 50 36.10+0.0350%% 48.84+0.4900%
(Low Conc.)
Formulation ; 33.42+0.1700*%
v ) 100 23.36+0.1850%
(High Conc.)

Results expressed as Mean + SEM; (n=2)
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?P< 0.001, °P< 0.01, °P< 0.05, when all groups were compared with control;

9p< 0.001, °P< 0.01, 'P< 0.05, when all groups were compared with standard;

9P< 0.001, "P< 0.01, 'P< 0.05, when formulations were compared with each other.

Results expressed as Mean + SEM
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Figure 2; Graphical representation for the anthelmintic activity of different treatment

group (death)
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CONCLUSION

The aim of the present study was to carry out the preliminary phytochemical screening of
Drakshadi kashayam (an Ayurvedic formulation) and to evaluate the anthelmintic activity of
the same.

Phytochemical analysis of the formulation was carried out in order to find out various
phytochemical constituents present in the preparation, which showed the presence of tannins,
flavonoids and saponins as one of the chemical constituents. These constituents were shown
to possess anthelminthic activity.***® Tannins are found to bind to free proteins in the
gastrointestinal tract of the host animal or glycoprotein on the cuticle of the parasite and

cause death and this might be the reason for the anthelmintic activity of the formulation.™**

The anthelmintic activity assay revealed that the formulation possessed a dose dependant
anthelmintic activity which was comparable to that of the standard drug. Thus from the study,
it can be concluded that Drakshadi kashayam is a potent anthelmintic agent. Further research
efforts are required for the depilation of chemical constituent and study of the individual

constituents which all are responsible for this activity.
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