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ABSTRACT

The medicinal plants are useful for preventing as well as curing of human diseases, because
of the presence of phytochemical constituents. Each and every part of the herbs is fully
utilized for the different pharmacological action they may produce and made into a range of
herbal preparations. The Balabilvashunti decoction is an herbal preparation consists of three
ingredients of Rhizome of Zingiber officinale and roots of Sida alnifolia and Aegle
marmelos. The aim of this study was to analyze the presence or absence of different
phytochemicals in the Balabilvashunti decoction. The decoction was prepared as per the
method mentioned in Sharangadhara Samhitha and obtains the extracts. The extract was
subjected to qualitative phytochemical screening using standard procedures. The results
revealed the presence of Alkaloids, Flavonoids, Saponins, Tanins and Phenolic Compounds,
Terpenoids and Steroids in Balabilvashunti decoction. The presence of various metabolites
was believed to exhibit the Anti-inflammatory action, Neuro protective nature (Anti-
cholinesterase and Anti-oxidative), Anti hyperglycemic effect, Pain Killers, Anti-spasmodic
and confirmed their antimicrobial efficacy against selected pathogens etc. The results
confirmed that Balabilvashunti decoction is a rich source of valuable primary and secondary
metabolites which make it one of the most valuable herbal preparations in management of
various diseases as mentioned in authentic Ayurveda texts.
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INTRODUCTION: Sri Lanka has a rich
history of its own Sri Lankan medical sys-
tem consisting of Ayurveda, Unani, Siddha
and Deshiya Chikitsa, where these plant
resources are used as remedies for the dis-
eases. Ayurveda and Deshiya Chikithsa
systems use mainly plant and herbal
preparations for the treatment of diseases-
the former uses about 2000 species, the
latter about 500*. The plants are used sin-
gly or as mixtures. The term “herbal drug”
determines the part/parts of a plant (leaves,
flowers, seeds, roots, barks, stems, and
etc.) used for preparing medicines. Each
and every part of the herbs are fully uti-
lized for the different pharmacological ac-
tion they may produce and made into a
range of herbal preparations including

Kwatha (Decoction), Phanta (Hot infu-
sion), Hima (cold Infusion), Arka (Liquid
Extract), Churna (Powders), Guggul (Res-
ins and balsams), Thaila (Medicated oil)
and etc.

Nearly 80% of the world’s population re-
lies on traditional medicines for primary
health care, most of which involve the use
of plant extracts. The failure of
chemotherapeutics and the increasing
potential of pathogens against antibiotics
pressured the researchers for the screening
of several medicinal plants for their emi-
nent pharmacological activities®.
Balabilvashunti decoction is a well-known
poly herbal formulation composed of rhi-
zome of Zingiber officinale, roots of Sida
alnifolia and roots of Aegle marmelos
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composed in equal proportions.
Balabilvashunti decoction is one among
the medicinal herbal formulation mostly
preferred by medical practitioners.
Authentic Ayurveda texts like Deshiya
Chikithsa Samgrahaya®, Deshiya
Aushadha Samgrahaya®,
Sarasankshepaya® and Kashaya sagaraya®
have mentioned it along with the therapeu-
tic indications.

Due to the scientific advancement today,
more and more pharmacologically active
ingredients of the herbal medicines as well
as their usefulness in drug therapy have
been identified. Basically, it is the phyto-
chemical constituents in the herbals which
lead to the desired healing effect, such as
Alkaloids, Flavonoids, Saponins, Tanins
and Phenolic Compounds, Cardiac glyco-
sides, Carbohydrates, Amino Acids,
Anthraquinone glycosides, Terpenoids and
Steroids. A single herb may even contain
more than one of the aforementioned
phytochemical constituents, which works
synergistically with each other in produc-
ing pharmacological action. Phytochemi-
cals play a vital role against number of dis-
eases such as asthma, arthritis, cancer etc.
unlike pharmaceutical chemicals these
phytochemicals do not have any side ef-
fects. Since the phytochemicals cure dis-
eases without causing any harm to human
beings these can also be considered as
“man- friendly medicines”.

Phytochemists study phytochemicals by
first extracting and isolating compounds
from the origin plant, followed by defining
their structure for testing in laboratory
model systems, such as cell cultures, in
vitro experiments, or in vivo studies using
laboratory animals. Challenges in that field
include isolating specific compounds and
determining their structures, which are of-
ten complex and identifying what specific

phytochemical is primarily responsible for
any given biological activity.

Numerous research works have conducted
for phytochemical analysis on most of the
medicinal herbs as a single herb. But very
few research works were conducted on
phytochemical analysis on compound
preparation of Ayurveda medicine like de-
coctions (Kashaya), pills (Guli), pastes
(Kalka), Powders (Churna) etc. which are
mostly used in Traditional medical prac-
tices. So there is a special requirement to
identify the presence of phytochemical in
compound Ayurveda medical formula to
prove their medicinal values scientifically.
As water extraction being the easiest way
of phytochemical screening and easy
availability as well as without having any
controversial ingredients and widely pre-
scribed  for various ailments, the
Balabilvashunti decoction has been se-
lected as the research drug in this research.
MATERIALS AND METHODS

o Raw materials were collected from
Colombo city (60 55’54.98” N x 790 50’
52.01” E) Western province, Sri Lanka,
and authenticated by the National Herbar-
ium of Peradeniya, Sri Lanka. (Annexure-
01)

o Prepared the  Balabilvashunti
decoction in the Institute pharmacy as the
method mentioned in the Sharangadhara
Samhitha’ under the supervision of the su-
pervisor of the Dravya guna vignana
department.

o One pala (60g) of coarsely pow-
dered drugs was boiled with 16 parts
(3840ml) of water in an earthen pot, over a
mild fire till the liquid was reduced to 1/8
(480ml) of the original quantity.

o The decoction was filtered using
muslin cloth. The filtrate was then evapo-
rated under reduced pressure and dried us-
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ing a rotary evaporator at 40°C. Finally the
crude was taken into vials, labeled and was
stored in a freezer at - 4°C in the refrigera-
tor, till further use.

e Prepared the Aqueous solution (test
Solution) by 1g of the test sample was dis-
solved in 100ml of distilled water and 10
mg/ml aqueous solution was prepared.

e Phytochemical screening was con-
ducted as described by Harbone Plant
Analysis Method®

Tests for Alkaloids: Three tests for
Alkaloids such as Mayer’s test, Hager’s
test, and Wagner’s test were performed.
Mayer’s Test: Few drops of the Mayer’s
reagent were added to the 2 ml of Test
Solution. The appearance of pale yellow/
white colour precipitate proves the pres-
ence of alkaloids.

Hager’s Test: Few drops of the Hager’s
reagent were added to the 2 ml of Test
Solution. The appearance of pale yellow
precipitate proves that alkaloids are pre-
sent.

Wagner’s test: Few drops of the Wagner’s
reagent were added to the 2ml of Test
Solution. The appearance of brown colour
precipitate proves that alkaloids are pre-
sent.

Tests for Tanins and phenolic com-
pounds:Ferric chloride test and Lead Ace-
tate test were performed to prove the pres-
ence of Tanins and phenolic compounds.
Ferric Chloride Test: Few drops of 10%
Fecl; were added to 2 ml of Test Solution.
A deep blue/ dark green precipitate proves
the presence of Tanins and phenolic com-
pounds.

ead Acetate Test:  Few drops of 10%
w/v Lead Acetate solution were added to 2
ml of Test Solution. A bulky white precipi-
tate proves the presence of Tanins and
phenolic compounds.

Tests for Flavonoids: Ammonia test and
Lead Acetate test were performed to prove
the presence of Flavonoids

Ammonia Test: To 2ml of Test Solution,
2ml of dilute Ammonia (10%) and a few
drops of conc.H,SO,4 were added. A yellow
orange colour comes and disappear after
sometimes indicates presence of Flavo-
noids.

|ead Acetate Test: Few drops of 10%
w/v Lead Acetate solution are added to 2
ml of Test Solution. Bulky white precipi-
tate proves the presence of Flavonoids.
Tests for Amino Acids

Ninhydrine Test: Iml Ninhydrine solu-
tion was added to 2 ml of Test Solution
and then heated for 2 minutes in a water
bath. If a blue or violet colour solution is
obtained confirm the presence of Amino
acids.

Tests for Cardiac Glycosides:

Keller kiliani Test: A few drops of Gla-
cial Acetic Acid and a few drops of conc.
H,SO, and trace amount of Fecl; were
added to 2 ml of Test Solution. Upper
layer turns to greenish colour with reddish
brown colour ring at the interface. This test
proves the presence of Glycosides.

Tests for Saponins:

Foam Test: 5 ml Aqueous solution (test
solution), was shaken vigorously until
form a stable persistent foam, confirm the
Saponins.

Tests for Terpinoids and Steroid:
Salkowski Test: To 2ml of aqueous solu-
tion (test solution), 1ml of conc. H,SO,
was added. Red colour in lower layer indi-
cates presence of steroids and yellow col-
our lower layer indicates the triterpenoids.
Each test was done in triplicate to confirm
the findings.

OBSERVATIONS AND RESULTS

The results of phytochemical analysis of
water extracts of Balabilvashunti decoc-
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tion were confirmed by triplicate and com-
pared with the blank/test sample. The re-
sults showed a remarkable variation in
each test.

Alkaloids :The presence of Alkaloids was
confirmed by two tests, i.e. Hager’s test
and Wagner’s test, but not confirm by
Mayer’s Test. (Figure No. 1, 2 &3)

Tanins and Phenolic Compounds: The
presence of Tanins and Phenolic Com-
pounds was confirmed by Lead Acetate
Test but not by Fecl3 Test (Figure No.4
&5)

Flavonoids :The presence of Flavonoids
was confirmed by Lead Acetate Test but
not by Ammonia Test.
(Figure No. 6 & 7)

Saponins: The presence of Saponins was
confirmed by Foam Test. (Figure No0.8)
Terpenoids and Steroids :The presence
of Terpenoids and Steroids was confirmed
by Salkowski Test. (Figure No0.9)

Amino Acids, Carbohydrates,
Anthraquinone glycosides and Cardiac
glycosides: The presence of other phyto-
chemicals i.e. Amino Acids, Carbohy-
drates, Anthraquinone glycosides and Car-
diac glycosides was not confirmed by any
test. (Figure No. 10, 11, 12 & 13)
DISCUSSION:  The  Balabilvashunti
decoction can be used in various therapeu-
tic indications such as Jwara, Gulma,
Arshas, Vata Roga, Aruchi, Vamana,
Hikka, Shiro Roga, Prameha, Thoda,
Suptha Vata, Guda Vata, Mahavata,
Garba etc. as mentioned in various
Ayurvedic text books.

Considering the ingredients of the decoc-
tion Bala, Bilva and Shunti, significantly
contribute in the above mentioned
therapeutic indications as mentioned be-
low. Bala (Sida alnifolia) can be used in
many vata diseases like Pakshaghata,
Ardhita, Gudrasi and  Shirasula,

Manyasthamba, Raktarshas, Raktapitta,
Hrda Daurbalya, Mutra Kruchcha,
Shukrameha, Swetapradara, Jwaraghna,
Ojowardhaka, Balya’. Bilva (Aegle
marmelos) used in constipation, Ajeerana,

Amajwara, Vamana, Kamala,
Hrdayadaurbalya, = Daha,  Amashula,
Atheesara, Agnimandya,
Pravahikagrahani’®.  Shunti  (Zingiber

officinale) used in indications such as
Aruchi, Hrullasa, Adhmana, Ajeerana,
Koshtavatha, = Vamana, Agnimandya,
Peenasa, Swasa, Kasa, Hikka™".

Basically, it is the phytochemical constitu-
ents in the herbals which lead to the de-
sired healing effect. According to the test
results proved the presence of Alkaloids,
Flavonoids, Saponins, Tanins and Phenolic
Compounds, Terpenoids and Steroids.
Phytochemical constituents work
synergistically with each other in produc-
ing pharmacological actions. They are pri-
marily responsible for any biological activ-
ity and therapeutic indications. This is how
each and every single herb in the decoction
contributes in management of various dis-
eases as mentioned in Ayurveda authentic
texts.

Further to these observations various re-
search works proved the presence of vari-
ous phytochemicals in these single herbs.
A research work on Zingiber officinale
Roscoe proved the presence of Steroids,
Triterpenoids, Cardiac Glycosides, Alka-
loids, Saponins, Flavonoids, Polyphenols,
Tanins, Carbohydrates, Amino Acids, Pro-
teins*?. Another research work conducted
by Shipra Bhargawa and others shows that
the presence of Steroids, Terpenoids,
Alkaloids, Saponins, Flavonoids, Tanins,
Phlobotannins in Zingiber officinale Ros-
coe®.  Flavonoids,  Alkaloids and
Terpenoids phytochemicals were found in
Aegle marmelos extract'®. Another re-
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search work reported to have number of
coumarins, alkaloids, steroids, and essen-
tial oils. Roots and fruits contain
coumarins such as scoparone, scopoletin,
umbelliferonemarmesin  and  skimming
Fruits in addition contain xanthotoxol,
imperatorin and, alloimperatorin and alka-
loids like aegelinemarmelline. It also con-
tains polysaccharides like galactose, arabi-
nose, uronic acid and L-rahaminose which
may obtain after hydrolysis™. Phytochemi-
cal Analysis of various species of Sida
plants were observed in the research work
conducted by M. D. Ajitha bai and oth-
ers®®.

Most of the research works confirmed that
the presence of various subtypes of same
phytochemical based on their structural or
chemical differences. For example Alka-
loids have been classified into a total of 27
structural types, with 22 of these types
found in higher plants'’. Over a 25 year
period, one phytochemical survey evalu-
ated more than 4000 species of higher
plants. As a result, approximately 500
alkaloids were identified, including 200
new alkaloids®®. Plants may possess both
kinds of phenolic compounds in free form
as well as bound phenolics as complex
molecules. The presence of bioactive com-
pounds significantly varies according to
agro-climatic conditions®®. Flavonoids can
be classified into different groups, such as
anthocyanidins,  chalcones, flavonols,
flavanones, flavan-3-ols, flavanonols, fla-
vones, and isoflavonoids. Furthermore,
flavonoids can be found in plants in glyco-
side-bound and free aglycone forms. The
glycoside-bound form is the most common
flavone and flavonol form consumed in the
diet. This may be the reason for getting the
variations of test results of this study.
CONCLUSION: Medicinal plants were
the potent source of human health due to

the presence of active phytochemical
components that are responsible for its
various pharmacological activities. Based
on the results obtained by the present re-
search work concludes that the water ex-
tracts of Balabilvashunti Decoction are
rich in some phytochemical constituents.
The presence Tanins, Saponins, Flavo-
noids, Alkaloids, Terpenoids and Steroids
were believed to exhibit the Anti-
inflammatory,  Neuro-protective  (Anti-
cholinesterase and Anti-oxidative), Anti
hyperglycemic effect, Pain killers, Anti-
spasmodic and confirmed their antimicro-
bial efficacy against selected pathogens.
The authors are suggested to do further
research works like antioxidative, anti-
microbial and anti- inflammatory studies
to prove these effects.
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