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ABSTRACT

Vasaka (Adhatoda vasica Nees) of Acanthaceae family and Kushmanda (Benincasa hispida Thunb.) of Cucurbitaceae family are the commonly used
herbs in Ayurvedic system of medicine with its vivid action on various Systems. In Ayurveda, Vasaka is used in bronchial asthma, cough, diabetes
mellitus and also in the pitta-kapha predominant diseases where as Kushmanda is used in Acid reflux syndrome, mental diseases, alcoholism, etc.
Samsakara is a tool mentioned in Ayurveda which refers to modification or processing of drug to potentiate it, or to get desired action or to change its
form. An attempt was made to change the form of Vasakhanda Kushmandaka avaleha into Vasakhanda Kushmandaka granules and assessed for its
pharmacognostical and pharmaceutical characters. The present study provides the details of Vasakhanda Kushmandaka granules preparation, its
pharmacognostical and physicochemical characters which may help in laying down a standard protocol for future research works.
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INTRODUCTION

Vasaka (Adhatoda vasica Nees) of Acanthaceae family is
a common dense perennial shrub, commonly grows in
waste places and distributed throughout India especially
in lower Himalayan range. The drug has been reported’ as
expectorant due to volatile oil, bronchodilator due to the
alkaloids Vasicine and Vasicinone (oxidation product of
Vasicine), anti-anaphylactic due to Vasicinone,
abortifacint due to Vasicine, anti-diabetic due to Vasakin.
Whereas Kushmanda (Benincasa hispida Thunb.) of
Cucurbitaceae family is an extensive trailing or climbing
annual herb cultivated throughout the plains of India and
on the hills up to 1200 meter altitude, as a vegetable.
Kushmanda possesses significant antiulcer as well as
antioxidant property due to active principles — Terpenes,
Flavanoid C, glycosides and sterols which have
antioxidant effects, probably helping to inhibit gastric
mucosal damage by scavenging free radicals and
repressing production of superoxide dismutase’. Seed
extract of Kushmanda supports its anti-angiogenic
property through inhibition of endothelial cell
proliferation’.  Kushmanda also possesses potent
antipyretic, anti-diarrheal and anorectic effects’.

Acharya Vagbhat has described Vasaka under
Tiktaskandha’ and as a pittanashaka aushadha dravya®.
Acharya Sushruta asked about its pitta-kaphahara’
property. Accoding to Ayurvedic classics Kushmanda is
effective in Chetovikara® (mental diseases), Panatyaya’
(alcoholism), Amlapitta® (Acid reflux syndrome) etc and
also acts as Dipana’® (appetizer), Mutrala’ (diuretic),
Vrishya'” (aphrodisiac) & Vastishodhana'® (bladder
purifier). Sushruta has described Kushmanda under
madhura varga'" also.

In Ayurvedic classics there are so many medicines where
Vasaka and Kushmanda are used as main ingredient.
Vasakhanda Kushmandaka avaleha'’ is one of them.
Though Avaleha (confection) form of the medicine has
merits, it possesses some demerits also like:

e Avaleha is sticky so sometimes it will be difficult for
deglutition
e Due to its semi solidity, there is high chance of
Bacterial or Fungal growth in it due to presence of
moisture.
o Difficult in delivery and dispose.
Considering these demerits, it has been decided to mould
the  formulation = composition of  Vasakhanda
Kushmandaka avaleha into Vasakhanda Kushmandaka
granules.
Proper identification and standardization of a drug is very
essential because each and every drug has its own
physical and chemical characteristics that help for
separating it from other closely related drugs. Hence
physicochemical studies of a particular drug by making
use of various parameters help in standardizing the drug
and validate it. Chromatographic techniques were adopted
for the separation of active moieties present in the
formulation. Therefore, an attempt has been made to
standardize Vasakhanda Kushmandaka granules, an
Ayurvedic medicine based on their TLC and HPTLC
fingerprint profile.
Aims & Objectives
Preparartion of Vasakhanda Kushmandaka granules
(VKG) and evaluation of its pharmacognostical and
physicochemical characteristics

MATERIALS & METHODS

Collection, identification and authentication of raw
drugs

Test Drugs Vasakhanda Kushmandaka granule is a pure
herbal formulation consists of 17 ingredients (Table 1).
All of the herbs are collected from the Pharmacy, I.P.G.T
& R.A, Gujarat Ayurved University, Jamnagar in the
month of July, 2011. Khanda (sugar candy), Goghrita
(ghee) & Madhu (honey) were purchased from the local
market of Jamnagar. All of the herbal components and
powdered sugar candy were separated from physical
impurities like small stones, sand particles etc. All herbs
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were authenticated and identified by the Pharmacognosy
laboratory of .P.G.T & R.A, Gujarat Ayurved University,
Jamnagar. Ingredients numbering 3 to 14 (prakshepa)
were washed, dried and powdered separately in a mixer
grinder and passed through sieve number 85 to obtain fine

Powder Microscopy

Powder microscopy of the ingredients of Vasakhanda
Kushmandaka granule was done and the observed
characters regarding the herbs are tabulated in Table 2,
Plate 1

powder.

Table 1: Ingredients of VasahandaKusmandaka avaleha

SN Name Botanical Name Parts Used Quantity Amount taken in the
Classical Conversion* current study
1 Kusmanda Benincasa hispida Fruit 50 pala 2.4 kg. 200 parts — 1.8 kg
2 Vasaka Adhatoda vasika Decoction of Leaf 1 adhaka 3kg. 73 g. 256 parts — 8 kg
Praksepa Dravya (No.3 toNo.14)
3 Amalaki Emblica officinalis Fruit 1 tola 12 g. Ipart—31 g.
4 Dhanyaka Coriander sativum Fruit 1 pala 48 g. 4 parts— 124 g.
5 Mustaka Cyperus rotundus Tuber 1 tola 12 g. 1 part—31 g.
6 Pippali Piper longum Seed 1 kudava 384 g. 16 parts —496 g.
7 Vansalochana Bambusa arundinaceae Exudates 1 tola 12 g. 1 part—31 g.
8 Twak Cinnamomum zeylanicum Bark 1 tola 12 g. 1 part-31 g.
9 Ela Elettaria cardamoum Seed 1 tola 12 g. 1 part 31 g.
10 Tejapatra Cinnamomum tamala Leaf 1 tola 12 g. 1 part-31 g.
11 Krishna Marica Piper nigrum Fruit 1 pala 48 g. 4 parts—124 g.
12 Aileya Prunus cerasus Linn Stem and Root 1 pala 48 g. 4 parts —124 g.
(not available)
13 Bharangi Clerodendrum serratum Root 1 tola 12 g. 1 part-31 g.
14 Sunthi Zingiber officinale Rhyzome 1 pala 48 g. 4 parts—124 g.
15 Khanda - 100 pala 4.8 kg 400 parts — 12.4 kg
16 Goghrta Butyrum departum - 1 prastha 768 g. 64 parts — 2 kg.
17 Madhu - - Imanika 384 g. 8 parts — 3.6 kg.
Table 2: Characters of ingredients of VKG under powder microscopy
SN Name Characters of powder microscopy
1 Vasaka Fragment of reticulated vessels, Pitate vessels, Stone cells in group,
Multicellular trichome
2 Kushmanda Parenchyma with starch grains, Prismatic crystal
3 Shunthi Parenchyma and vessels, Starch and oilresin
4 Amalaki Crystals, Crystals with Tannins
5 Dhanyaka Epiderrmal Cells, Oil Globules
6 Mustaka Oleo resin, Scalriform vessles
7 Pippali Fiber, Starch grain, prismatic crystals & Epidermal cells
8 Twak Schelerides with stain , Collenchyma filled with starch grains (stain)
9 Ela Oil content cells with aleurone grains, Perisperm cells
10 Tejapatra Fibre, Stone cells in group with stain
11 Krishna Marica Fiber, Stone
12 Bharangi Cluster crystal of Calcium Oxalate, Stone cell, Scleroid

Preparation of the drug at Pharmacy

At first the decoction of Vasaka leaves was prepared
(Table 3) and kept in separate vessel. Then outer layer
and seeds were removed from the fresh mature fruits of
Kushmanda and cut into small pieces of 2.5 to 5 cm.
Double quantity of water was added with pieces of
Kushmanda and heat was given with LPG stove till
Kushmanda pieces become soft to make pisti, maintaining
temperature between 90° to 100° C. The liquid was
strained through muslin cloth. Strained liquid was kept
separately and boiled pieces of Kushmanda were crushed
in an end runner mill to make a fine paste, fried in ghee
with constant stirring maintaining temperature between
80° to 90° C till the mixture turns brown. Extensive care
was taken during the process to avoid over roasting or
under roasting of pisti. Decoction of Vasaka was mixed
with the strained liquid of Kushmanda and powdered
sugar candy was added to the mixture. Heat was applied
to the mixture to make “two-thread sugar syrup”.

Fried paste of Kushmanda was added to the syrup. It was
subjected to gentle boiling and stirred constantly with

stainless steel ladle, maintaining the temperature between
95°C to 110°C throughout the process till it reduced to
thicker consistency of leha confirmed by the formation of
soft ball and fulfilling Avaleha siddha lakshanas. When
the classical characters of Avaleha were appeared i.e.
Darvi pralepa (sticking to the ladle at 95°C), Apsu
majjanam (sinking in water but did not disperse at 99°C),
Patitastu na sheeryate (remain stable at 107°C), Rasa
gandha varnotpatti (attaining pleasant odour, good colour
and taste) the ready prepared fried Kushmanda was added
and mixed uniformly. After 20 minutes, vessel was taken
out from the stove and allowed to cool. When the contents
were at 60° C, the fine powders of prakshepa dravyas
were added and stirred thoroughly to form a homogenous
blend and further allowed it to cool to room temperature.
When the mixture was almost dried and cooled, honey
was added gently and passed the bolus through sieve
number 10 to obtain granules. The details are placed at
Table 4.
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Table 3: Preparation of decoction of Vasaka

Parameters Decoction of Vasaka
Total amount of Vasaka leaf in kg 4
Total amount of liquid in liter 32
Total duration (h) 5 hours 15 minutes
Total yield (kg) 8
Table 4: VasahandaKusmandaka granules
Parameters VKG
Total solid contents in % 5243
Total liquid contents in % 63.42
Total duration (h) 7.45
Total yield (kg) 13.2

Physicochemical analysis of the compound drug

The research formulation VKG was subjected to
organoleptic (Table 5) and physicochemical study in
order to develop analytical profile. The following
parameters were carried out in this phase:

I) Organoleptic characteristics: Color, Odor, Touch and
Taste.

IT) Physicochemical analysis: Loss on drying at 110°C",
pH value'®, water soluble extractive'”, alcohol soluble
extractive'®, determination of sugar contents'’ (Table 6).
III) High Performance Thin Layer Chromatography'® -
Granules weighing 5 gm were taken with Petroleum ether
and washed out. Then 100 ml Methanol was mixed with
washed sample and the mixture had been left for 24
hours. Filtrate was prepared and evaporated till it gets
dried in a flat- bottomed shallow dish and concentrated on
water bath to volume of requirement (Methanol extract).
Methanol extract of VKG were spotted on pre coated
silica gel GF 60254 aluminium plate as Smm bands, Smm
apart and 1cm from the edge of the plates, by means of a
Camag Linomate V sample applicator fitted with a 100
pL Hamilton syringe. The slit dimensions were 6 mm x
0.45 mm and the scanning speed was 20 mm s-1. Then
the plate was sprayed with Anisaldehyde Sulphuric acid
followed by heating and then the visualized solvent front
was 7.5 and the solute run (VKG) — 5.2/7.5 = 0.6933.
HPTLC At 254nm 4 spots were observed at 18.45, 12.62,
35.99, 32.94 Rf value and at 366nm 2 spots 49.45, 50.55
Rf value (Table 7). Densitogram curve of HPTLC of
VKG is given in Figure 1. The methanol extract of the
sample was analyzed qualitatively for different functional
groups'”?’. Details are placed at Table 8.

Table 5: Organoleptic character
Parameters VKG

Rupa (Colour)

Grayish

Rasa ( Taste)

Madhura, Tikta

Gandha ( Odour)

Non specific

Sparsha (Consistency)

Solid

Table 6: Physicochemical Analysis

S.N Physicochemical Parameters VKG

1. Loss on drying 10.29 % w/w
2. Water soluble Extract 86.68% w/w
3. Alcohol soluble Extract 25.88% w/w
4. Total Ash 1.71% w/w

5. pH Value 5.5

6. Reducing sugar 13.27% wiw
7. Total sugar 79.65% wiw
8. Dextrose value 66.38% w/w

Table 7: HPTLC profile of VKG
VKG
Wavelength No. of Spots
Long wave (366 nm) 2

R; value
49.45
50.55
18.45
12.62
35.99
32.94

Short wave (254 nm) 4

Table 8: Functional group of VKG

SN Functional group VKG
1. Alkaloid +ve
2. Glycosides — +ve

Saponins
3. Tannins +ve
4. Flavonoids +ve
5. Carbohydrates +ve
6. Proteins +ve
7. Amino acid +ve
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Figure 1: Densitogram curve of VasahandaKusmandaka Granules
Extract in 254nm & 366nm

Study of the compound drug Microscopically

Taking about 5 gm. of Vasakhanda Kushmandaka
granules, a defatting solvent had been added to remove
ghee and the process was repeated till sample became free
from greasiness. The defatted sample had been washed in
warm water twice. Rejected the warm water, distilled
water was added and stirred. The solution was allowed to
stand and throw off the supernatant. Then a few mg of the
sediment was taken in iodine solution and mounted in
glycerin (50 per cent), cleared in chloral hydrate solution,
washed in water and again mounted in glycerin.
Microphotographs were taken by corl zeiss binocular
microscope attached with camera.
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DISCUSSION

In the present study a new pharmaceutical preparation of
Vasakhanda Kushmandaka avaleha i.e. in the form of
granules was tried which is economical in terms of time
and machinery usage. As the formulation was tried for
first time, the authenticity of drug used and its
pharmaceutical properties had to be studied, hence the

formulation was subjected to minimum
Pharmacognostical ~and  Pharmaceutical  analysis.
Pharmacognostical evaluation of  Vasakhanda

Kushmandaka granules showed the specific characters of

Benincasa hispida , Zingiber officinale Roscoe, Adhatoda
vasika, Cyperus rotundus, etc present in the preparation.
Features found in Granules microscopy (Table 2) confirm
the same. The results obtained by conducting the
preliminary qualitative analysis revealed the presence of
alkaloids etc (Table 8). The quantitative pharmaceutical
analysis was in normal range and in accordance with
those mentioned in reference books. As these reported
analyses met the minimum standards the present work
could be useful in the preparation of a standard protocol
for future researches
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A - Parenchyma and vessels; B - Starch and oilresin; C - Crystals; D - Crystals with Tannins;
E - Epiderrmal Cells; F - Oil Globules; G - Oleo resin; H - Scalriform vessles; I - Fragment of reticulated vessels; J —Pitate vessells; K - Parenchyma
with starch grains; L - Prismatic crystal; M — Fiber; N - Starch grain, prismatic crystals & Epidermal cells; O -Cluster crystal of Calcium oxalate; P -
Scleroid; Q - Schelerides with stain; R - Collenchyma filled with starch grains (stain) ; S - Oil content cells with aleurone grains; T - Perisperm cells;
U - Fibre; V - Stone cells in group with stain; W - Fiber; X — Stone
Plate 1: Microscopic characters of the ingredients of VasahandaKusmandaka granules

CONCLUSION

There is no previous record of concrete frame work for
analysis of this traditionally much valued medicine in
granules form, hence the present work had been taken up
with a view to lay down the pharmacognostical and
pharmaceutical standards. The method of preparation
mentioned in the current study for Vasakhanda
Kushmandaka granules may be considered as standard.
On the basis of observations made and results of
experimental studies, this study may be beneficial for
future researchers and can be used as a reference standard
in the further quality control researches. Auxiliary studies
must be carried out on Vasakhanda Kushmandaka
granules based on identification and separation of active
ingredients with the help of various Biomarkers.
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