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Medicinal Plant Materials from Ayurvedie Shops
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(Paper accepted : 14 January 1980)

Abstract : Over one hundred medicinal plant materials from Ayurvedic shops have
been screened for the occurrence of alkaloids, saponins, steroids/terpenoids, cardiac
glycosides and favonoids. Therapeutic significance of these classes of compounds
are outlined and wherever possible the traditional medicinal uses of these plants are
discussed with refereace to the class(es) of natural product(s) detected in them.

1. Introduction

In Sri Lanka, various systems of indigenous medicine utilising medicinal plants are
widely practised. This is true especially in rural areas.  Even in certain parts where
modern health care is readily available, traditional and indigenous systems of medicine
have co-existed for many decades. Tn fuct, it has been estimated that the traditional
system of medicne in Sri Lanka meets the busic health needs o about 70°; of the
population.?!

The therapeutic value ot medicinal plants is no doubt due to the presence of bio-
logically active natura! products. The goal in investigating plants for biologically
active or medicinally vseful compounds should be to isolute the one or more
constituents responsible for a particular activity.  Farnsworth points out® that in the
phytochemical investigation of a particular plant phytochesnical screening techniques
can be a valuable aid. It is valuable as reliable methods are available for the detection
of some important classes of biologically active phytoconstituents such as alkaloids,
saponins. cardiac glycosides, steroids/triterpenoids and flavonoids.”

Two systematic phytochemical surveys of Sti Lanka plauis for atkaloids have been
reported.’s.1®  Although scveral medicinal plants were incjuded in the above studies
many were left out.  Though alkaloids have been recognised as an important class of
pharmacologically active compounds,® no systematic survey of Sri Lankan medicinal
plants for alkaloids has been conducted hitherto : neither has it been done for the
other biologically active phytoconstituents mentioned earlier.

As a part of our preliminary study of cconomically!! and medicinalty’© useful plants
we. have initiated a phytochemical screening of medicinal plants and herein we report
cur results obtained on over cue hundred medicinal plants commonly employed in
Sri Lanka.

*For Part 2 see A. A. L. Gunatilaka, 5. Sotheeswaran and S. Balasubramaniam, J. Natn. Sci. Coun,
Sri Lanka, 1978, 6, p. 121-128.
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2. Experimental

All plant materials were purchased from Ayurvedic shops in Kandy. Wherever
possible the part of the plant was identified and was then powdered in a mill.

2.1 Extraction of plant constituents

The powdered plant part (100g,) was extracted with about 300 ml of rectified spirit in a
conical flask. A filter funnel was placed into the neck of the flask which acted as a
condenser to prevent evaporation of solvent.  After about one hour of refiuxing on a
stcam bath, the flask was cooled to room temperature. The mixture was filtered and
the plant material was washed with ca S0 m! of fresh rectified spirit.  The total volume
of the extract was measured and portions were used in the screcning tesis.

2.2 Screening for alkaloids

A volume equivalent of 50g of plant material was cvaporated to dryness. 2N-HCI
(10.0 ml.) was added and the mixture was heated on a steam bath for S min, with
stirring. This was filtered and was divided into four equal parts in separate test
tubes.

(@) A few drops of Mayer’s reagent were added to one of the test tubes and was
observed for slight turbidity (--), definite turbidity (4 --) or heavy precipitate
(+-++).

(b) A few drops of Wagner’s reagent were added to the second test tubs and
observations were recorded as in ().

If no precipitate or turbidity was observed in either of the two test tubes, then
alkaloids were assumed to be absent from the plant material being examined.

If positive results for Mayer's or Wagner’s tests were noted then the two remaining
fractions were combined, basified with concentrated ammonia (pH == 9) and the
solution was extracted ‘with chloroform. The combined chloroform extracts were
dried (MgSO,) and the concentrated solution was subjected to a thin layer chroma-
tographic (TLC) examination. The developer scivent was either chloroform-
methanol (9 : 1) or chloroform-methanol (19 : 1j. The TLC plates were sprayed
with iodoplativate or Dragendor{l reagents.

2.3 Screening for Saponius

Froth Test :  The plant material (100 mg) was taken in a test tube and water (10 mb)
was added. The mixture was shaken vigorously.  1f a froth formed remained 3 cm
above the water level for more than 1/2 hr, the test was considered positive.
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Haemolysis Test : Only froth positive plant ‘materials were subjected to this test.
A medium double layered plate of 59, bovine red-cell suspension in isotonic phosphate
buffer of pH 7.4 in 1.5% agar-buffer was overlaid on 1.5% agar-buffer. A disc of
filter paper was saturated with the plant extract dissolved in phosphate buffei, and was
placed on the surface of the well dried agar plate. The disc was left for 24 hr, and
was observed for haemolysed zone, if any.

A plant exivact which answered the froth, haemolysis and the Liebermann-Burchardt
test (sec below) was considered to contain saponins.

2.4 Screening of Steroids/Triterpenoids

Salkowski Test - A volume equivalent to 10 g of plant material was evaporated to
dryness. The residue was stirred with light petroleum (10 ml) and the organic layer
was discarded. The residue was dissolved in chloroform (10 ml) and was divided into
three test tubes.  One test tubce was held at an angle of 45° and 2 ml of conc.  H,SO,
was allowed to run down the inside of the test tube. Sulphuric acid was genily
mixed and a cherry red colour if formed was considered to be indicative of the pre-
sence of unsaturated steroids.  The solution in the second test tube was used as a
reference solution.

Liebermann-Burchardt Test : To the third test tube about three drops of acetic
anhydride was added. After mixing, one drop of conc. H,50, was added and after
further mixing the colour changes were observed immediately and over a period of
one hr.  The presence of a bluish-green colour was considered to indicate the presence
of steroids whilst a red. pink or violet colour was considered to indicate the presence
of triterpenoids. A pale yellow colour was considered to indicate saturated sterols/
triterpenes,

2.5 Screening for Cardiac glycosides

if Salkowski and Leibermann-Burchadt tests gave positive results, then the Kedde
Test (for the presence of unsaturated lactones) and Keller-Killiuni (for the presence
of 2-deoxy sugars) Test were performed. If the latter two tests were positive then
the plant exwact was considered to have cardiac glycosides.

Kedde Test :

On the ceatre of a piece of filter paper 0.2 ml of the rectified spirit extract of the plant
material was placed and a circular chromatography was performed with chloroform
as the deveivper.  The paper was dricd and was sprayed with the Kedde reagent (2%
methanolic solutions of 3, 3-dinitrobenzoic acid mixed in equal volumes with 2N
KOH). The paper was air dried and the formation of a purple spot was considered
to give a positive result.
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Keller-Killiani Test :

The original rectified spirit extract (10 ml) was evaporated to dryness. The dried
extract was defatted with light petroleum. The residue was treated with 3 ml of
the FeCl, reagent (0.3 mi of 109, FeCl, in 50 ml of glacial acetic acid). The test tube
was held at an angle of 45° and 2 ml conc. H,SO, was added carefully along the wall
of the test tube. If a purple ring was observed at the interphase, this was considered
to be a positive response to the Keller-Killiani test.

2.6 Screening for flavonoids

A volume equivalent to 3g of the plant material was evaporated to dryness. 'The
residue was de-fatted with light petroleum and was dissolved in 2 ml rectified spirit.
The solution was divided into two test tubes. To one conc. HCI (0.5 ml) and ca
three magnesium turnings werc added and if an exothermic reaction occurred the
tast tube was cooled and was shaken with octanol. The colour of the solution was
observed and was compared with the colour of the solution in the second test tube.
A colour change to orange, red, crimson within ten minutes indicated the presence
of flavonoids in the plant extract.

3. Results and Discussions

All plant materials wete purchased using their Sinhala names. Their probable
botanical names, synonyms and Tamil names were obtained from published works
(see Table), which give these narnes as against the Sinhala names. However, for the
following plant materials sold no botanical names were available :  agil, heen-aratha,
kurasaani, maha-aratha, morawessa, thuvarala, walangassaal and wal-anoda. Ia
some instances an accurate assignment of the botanical names was not possible, as a
number of species belonging to a single genus bear the same Sinbala name (¢.g. all
Sida species are called bevilas).

In each case the plant material was extracted with hot rectified spirit and the extract
was subjected to a phytochemical screening for alkaloids, suponins. sicroids/triter-
penoids, cardiac glycosides and flavonoids by the method of Farnsworth and co-
workers.” The results of the screening of one hundred and four medicinal planis are
presented in the Table which gives also the medicinal uses of ihese plants.

Out of the 104 samples tested, 68 (ca 659%) were shown to be alkaloid positive.
The probable number of alkaloids present in each extract was obtained from a TLC
analysis and is indicated in the Table . The incidence here is very much higher than
the estimated distribution of alkaloids in vascular plants (i.e. ca 15%, to 20 9007 Tt is
possible that alkaloids may be responsible for the pharmacological action of the mmajo-
rity of plants included in this study. The negative alkaloid rezction obtained for
Sida rhombifolia (Malvaceae) is surprising as this species bas been reported to contain
alkaloids.t2 It is possible that either the alkaloid content was below the detectable
level or that this is a case of mistaken identity.
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Only 16(ca 15 %) plants screened were found to contain saponins and 18(ca 17 %)) of
them showed a positive response for cardiac glycosides. However, 62(ca 59 %)
species gave a positive test for triterpenoids/steroids.  Since saponins and some
cardiac glycosides may answer the Liebermann-Burchardt test employed in the screen-
ing for triterpenoids/steroids, it was not possible to find out whether triterpenoids/
steroids were present in addition to saponins and cardiac glycosides in samples showing
positive response to this test.

Although the value of saponins as medicinal agents is open to question, the econo-
mic importance of steroidal sapogenins, mainly because of their facile conversion to
the medicinally usetul steroid hormones is well documenteds!! and recognised.
However, by the procedure employed in the present study the steroidal saponins could
not be differentiated from the terpenoid saponins.

The importance of cardiac glycosides as medicinal agents requires no elaboration.
However, there has not been much effort to seek newer and better agents of this type
in the plant kingdom by means of phytochemical screening programmes. Neverthe-
less a few surveys have been conducted in which plant extracts were evaluated bio-
logically for cardiotonic activity.’%.¥ In the case of cardiac glycosides, the minimum
structural features required for this biological activity are so well defined that the
chemical methods of detection are acceptable.® There are two groups of cardiac
glycosides viz. cardenclides and bufadienolides. Of these, the cardenolides are the
most commoenly encountered and most useful as therapeutic agents.

Out of the 104 samples screened, 42(ca 40%) showed the presence of flavonoids.
More than thirty three different biological activities are reported for some 30 of 137
known natural flavonoids.2® These, as well as the more recent clainms about the
antiviral,}” anti-inflammatory,® and cytotoxic properties'* of flavonoids have made it
worthwhile carrying out surveys for this class of compounds. In our scresning, some
of the medicinal plants with alleged astringent properties showed a positive reaction
to the test for flavonoids. Though tannins ave known to be vesponsible for this
property in plants, it is possible that the presence of flavonoids may also account for
this property.

Five medicinal plant materials included in this survey viz kotikan-bevily (Sida
rhiombifolia), atiudayan (Aconitum heterophylium), sudu-handun (Savtalam albuin),
maha-aratha and walangasaal, showed negative 1csponses for all the five classes of
natural products. It is possible that either these classes of natural products aie
present in small concentrations or that their medicinal properties are duc to some other
classes of natural produci(s).

It was stated above that a coniusion exists about the botanical identification of
medicinal plants sold at the drug stores. Pavetia (Pavetta indica) sold by Ayurvedic
drug dealers was found chemically to be Adathoda (Adathoda vasica). To check
this, a pharmacognostic investigation of the sample sold as pavetta was undertaken.
The major alkaloid isoiated from this was found to be vasicine (1), which compared
well with the major alkaloid of Adathoda vasical2 Pavetta indica collected by us did
not contain any vasicine and furthe: work is in progress to isolate and identify tie major
alkaloids of Pavetta indica. Such nomenclatural confusion may exist with otier medici-
nal plants as well. For instance, the plants sold as nerenchi and gokatu in Ayurve-
dic shops in one botanical assignment,? are given the same species name viz 7+ibulus
terresiris. A pharmacognostic study of ail the Ayurvedic drugs is therefore timely.
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